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FOREWORD 


The  Select  Committee  on  Equal  Educational  Opportunity  sched¬ 
uled  a  hearing  on  Environment,  Intelligence  and  Scholastic  Achieve¬ 
ment  for  February  24,  1972.  As  that  hearing  could  not  be  held  as 
planned,  statements  of  witnesses  who  were  scheduled  to  testify  are 
presented  here  along  with  research  papers  and  articles  on  the  same 
topic  for  the  use  of  the  members  of  the  committee  and  others  who  may 
find  this  compilation  of  value. 

Waltlr  F.  Mondale, 

Chairman ,  Select  Committee  on  Equal  Educational  Opportunity. 
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Statements  and  Material  Submitted  by  Witnesses 


STATEMENT  OF  L.  I.  CAVALLISFORZA 


Mr.  Chairman,  and  members  of  the  committee,  my  name  is  Luigi 
Luca  Cavalli-Sforza.  I  am  professor  of  Genetics  at  the  Stanford  Uni¬ 
versity  Medical  Center,  Stanford,  California.  I  hold  an  M.A.  from 
Cambridge  University  (U.K.),  and  an  M.D.  from  the  University  of 
Pavia  (Italy).  I  have  been  Professor  of  Genetics  at  the  University  of 
Parma  (Italy)  from  1950  to  1960,  and  from  that  date  until  1970 1  was 
chairman  of  the  Genetics  Department  at  the  University  of  Pavia.  I 
was  Vice  Director,  and  in  1964,  Director  of  the  International  Labora¬ 
tory  of  Genetics  and  Biophysics  at  Naples.  I  was  a  fellow  of  the  Rocke¬ 
feller  Foundation  in  1954,  and  a  Fellow  of  the  Center  for  Advanced 
Study  in  the  Behavioral  Sciences  at  Stanford  in  1970-1971.  I  am  a 
foreign  member  of  the  American  Academy  of  Arts  and  Sciences,  a 
member  of  the  American  Association  of  Human  Genetics,  of  the 
Genetical  Society  of  Great  Britain,  a  founding  member  of  the  Associa- 
zione  Genetica  Italians,  a  member  of  the  Biometric  Society  (of  which 
I  was  President  in  1966-67),  and  a  Fellow  of  the  Royal  Statistical 
Society.  I  have  been  invited  to  give  lectures  and  papers  on  human 
population  genetics  at  the  10th,  11th,  and  12th  International  Con¬ 
gresses  of  Genetics  (Montreal,  1958;  The  Hague,  1963;  and  Tokyo, 
1968),  and  at  the  3rd  and  4th  International  Congresses  of  Human 
Genetics  (Chicago,  1966;  Paris,  1971).  I  was  Vice  President  of  the 
International  Genetics  Congress,  Tokyo  (1968),  and  I  am  a  member 
of  the  Advisory  Board  of  the  World  Health  Organization. 

In  collaboration  with  Prof.  Walter  Bodmer  (then  at  Stanford  and 
now  Professor  of  Genetics  at  the  University  of  Oxford,  U.K.),  I  have 
written  a  book,  The  Genetics  of  Human  Populations ,  published  by 
Freeman  &  Co.,  San  Francisco,  1971.  Part  of  a  chapter  of  this  book 
was  rewritten  as  an  article,  Intelligence  and  Race,  published  in  Scien¬ 
tific  American  in  October  1970,  which  I  offer  as  part  of  my  testimony. 

I  would  also  like  to  cite  an  article  of  mine  which  appeared  in  Disad¬ 
vantaged  Child  on  the  same  subject  (Problems  and  prospects  of  genetic 
analysis  of  intelligence  at  the  mtra  and  interracial  level ;  Volume  8 , 
pp.  111-123;  Ed.,  J.  Hellmuth,  Brunner  Mazel,  Inc.,  New  York,  1970). 
These  papers  were  published  in  response  to  Prof.  A.  R.  Jensen’s  im¬ 
plication  that  the  difference  in  IQ  between  ethnic  groups  in  the  U.S. 
is  primarily  genetic.  I  gave  reasons  why  this  assertion  is  unwarranted 
on  the  basis  of  present  evidence.  Little  scientifically  useful  info  nation 
has  been  added  since  those  articles  were  written. 

IQ  is  a  measurement  of  certain  behavioral  attributes  which  have 
been  chosen  to  represent  intelligence,  and  which  are  highly  correlated 
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with  academic  achievement  in  existing  school  systems.  Behavior  de¬ 
velops  as  a  response  to  the  environment,  to  which  one  is  exposed  dur¬ 
ing  the  whole  life,  of  innate  neurological  capacities  which  are  very 
poorly  known  or  fully  unknown.  The  relevant  environments  are  also 
extremely  complex  and  poorly  known;  in  the  case  of  U.S.  Blacks, 
moreover,  they  are  marked  by  well-known  historical  events  which 
could  only  be  conducive  to  poor  socio-economic  conditions,  low  motiva¬ 
tion,  and  low  self-confidence.  The  situation  has  started  to  change  in 
the  last  years,  especially  since  the  U.S.  Supreme  Court  decision  of 
1954.  If  the  experience  with  the  acculturation  of  European  immigrants 
to  the  U.S.  can  be  used  as  a  guide,  it  may  take  up  to  three  generations 
for  the  full  benefit  of  these  social  changes  to  be  reflected  in  academic 
performance.  In  fact,  the  environmental  disadvantage  of  Blacks  with 
respect  to  Whites  has  decreased  only  to  a  limited  degree.  On  this  basis, 
superficial  analysis  of  the  situation  by  the  layman  has  created  racist 
feelings  which  are  not  uncommon  and  do  not  contribute  to  ease  the 
situation.  It  is  also  to  cope  with  this  background  that  social  measures 
have  to  be  considered. 

Intelligence  testing  is  recognized  by  practically  all  psychologists  to 
be  culturally  dependent.  It  is  based  on  an  analysis  of  certain  intel¬ 
lectual  abilities  developed  by  the  individual  on  the  basis  of  present 
educational  systems  ana  can  thus  at  most  asess  the  efficacy  of  the  actual 
systems  for  developing  those  abilities.  In  fact,  it  correlates  highly 
with  academic  success,  and  less  highly,  with  economic  success  ana  re¬ 
lated  measures.  It  does  not  by  itself  nelp  avoid  the  development  of 
antisocial  behavior,  as  shown  by  the  rise  in  criminality,  an  equally 
important  problem  in  modem  society. 

Thus  IQ  is  an  indicator  of  a  relatively  narrow  side  of  the  effects 
of  the  schooling  systems,  and  in  general  of  education.  It  is  claimed  by 
some  psychologists  that  it  is  a  measure  of  innate  learning  abilities, 
and  this  statement  is  based  on  the  measurement  of  “heritability”  of 
IQ.  Heritability  is  a  quantity  which  can  be  estimated  in  many  differ¬ 
ent  ways,  giving  numerical  results  which  can  vary  widely  in  a  given 
population  (e.g.  from  40-80%  for  IQ).  It  can  also  be  expected  to  vary 
considerably  from  population  to  population  and  from  time  to  time 
for  the  same  population.  The  measure  chosen  by  Jensen  is  the  one  giv¬ 
ing  the  highest  value  and  which  refers  exclusively  to  heritability  with¬ 
in  specific  groups:  English  and  North  American  Whites.  It  cannot 
give  information  on  whether  the  differences  between  ethnic  or  even 
social  groups  is  genetic  or  not.  Moreover,  examples  are  available  that 
show  that  traits  with  heritabilities  higher  than  IQ  can  change  radically 
and  quickly  under  strictly  environmental  effects. 

The  statement  that  ethnic  or  social  differences  in  IQ  are  genetic 
means  that  they  are  to  be  found  in  the  DNA.  The  direct  analysis  of 
DNA  for  these  purposes  is  today  impossible.  It  may  become  feasible 
in  ten  or  twenty  years  from  now  and  then  the  debate  on  this  scientific 
issue  will  be  less  futile  than  it  is  today.  We  know,  however,  that  a  pre¬ 
sumably  random  sample  of  genes,  analyzed  in  ways  that  guarantees 
the  result  to  be  a  muen  more  close  indicator  of  DNA  diffierences  than 
any  measurable  behavioral  attitude  can  do,  shows  that  the  genetic  dif¬ 
ferences  between  human  races  are,  on  average,  rather  small.  They  are 
compatible  with  a  relatively  short  time  of  separation,  during  which 
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only  a  limited  amount  of  genetic  differentiation  can  take  place.  The 
predonderaut  genetic  differences  that  are  known  to  exist  among  ethnic 
groups  (of  which  skin  color  is  the  most  prominent  example)  are  the 
consequence  of  adaptation  to  local,  mostly  climatic,  conditions.  Pres¬ 
ent  knowledge  gives  no  basis  on  which  to  draw  any  conclusion  whatso¬ 
ever  on  the  genetic  component  of  attributed  behavioral  differences 
among  races.  Whether  the  outcome  of  future  studies  on  the  manifest 
handicap  of  minority  groups  supports  a  genetic  or  an  environmental 
interpretation  should  make  little  difference  on  basic  policy  in  a  demo¬ 
cratic  society  that  is  constitutionally  committed  to  equalizing  the  op¬ 
portunities  of  the  individual  irrespective  of  sex,  creed  or  skin  color.  The 
recognition  that  individuals  or  groups  are  handicapped  should  lead 
to  measures  that  cure  the  handicap.  Whether  the  handicap  is  genetic 
or  not  is  entirely  irrelevant  to  the  decision  of  curing  it.  Differential 
education  as  suggested  by  Prof.  Jensen,  if  it  is  the  answer— and  there 
are  no  real  proofs  that  it  is  either  necessary  or  useful — should  be  con¬ 
sidered  with  great  caution.  In  spite  of  all  good  intentions,  it  may  rein¬ 
force  existing  psychological  and  social  isolation  lietween  ethnic  groups 
and  above  all  reinforce  the  vicious  circle  whereby  low  socioeconomic 
conditions  breed  lower  IQs  and  vice  versa. 

It  seems  that  educators  have  concentrated  on  the  present  schooling 
system  and  on  that  narrow  aspect  of  behavior,  IQ  testing.  They  have 
tended  to  overlook  the  potential  of  the  largely  unexplored  area  during 
which  behavior  and  general  attitudes  may  be  formed,  which  may  be 
important  also  for  IQ.  This  is  the  pre-school  period.  Also,  it  seems 
that  more  attention  should  be  paid  by  educators  toward  the  develop¬ 
ment  of  a  balanced  personality,  of  which  IQ  is  only  one  (and  probably 
limited)  facet.  It  is  certainly  hot  the  only  important  one  for  real  social 
progress  to  take  place.  If  the  apocalyptic  views  of  a  monstrous  caste 
society,  stratified  by  IQ,  as  again  propounded  recently  by  Herrnstein 
were  correct,  then  educators  and  politicians  should  worry  that  they 
help  avoid  this  degeneration.  Fortunately,  genetic  mechanisms,  for 
what  is  known  of  them,  do  not  sustain  a  hereditary  aristocracy  based 
on  objective  tests  of  merit,  which  is  prophesied  by  Herrnstein.  The 
availablity  of  equal  opportunity  for  higher  education  (at  least  to  those 
•'roups  that  have  had  access  to  it)  has  been  the  major  instrument  of 
social  mobility  and  of  independence  of  parental  social  status.  It  would 
lie  very  sa^l  to  see  this  trend  reversed  and  the  social  clock  set  back  by 
several  centuries. 


[From  the  Scientific  American,  October  1070) 

INTELLIGENCE  AND  RACE 


DO  THE  DIFFERENCES  IN  IQ  SCORES  BETWEEN  BLACKS  AND  WHITES  HAVE  A 

OENETIC  BASIS?  TWO  GENETICISTS,  REVIEWING  THE  EVIDENCE,  SUGGEST 

THAT  THE  QUESTION  CANNOT  BE  ANSWERED  IN  PRESENT  CIRCUMSTANCES 

Bv  Walter  F.  Bodmer  and  Luigi  Luca  Cavalli-Sforza 

To  what  extent  might  behavioral  differences  between  social  classes 
and  between  races  be  genetically  determined?  This  question  is  often 
discussed,  although  generally  not  at  a  scientific  level.  Recently  atten¬ 
tion  has  been  focused  on  the  average  differences  in  intelligence,  as 
measured  by  IQ,  between  black  and  white  Americans  by  the  educa¬ 
tional  psychologist  Arthur  R.  Jensen  and  the  physicist  William  Shock- 
ley.  We  are  geneticists  who  are  interested  in  the  study  of  the  interaction 
between  heredity  and  environment.  Our  aim  in  this  article  is  to  review, 
mainly  for  the  nongeneticist,  the  meaning  of  race  and  IQ  and  the 
approaches  to  determining  the  extent  to  which  IQ  is  inherited.  Such  a 
review  can  act  as  a  basis  for  the  objective  assessment  of  the  evidence 
for  a  genetic  component  in  race  and  class  IQ  di  fferences. 

We  should  first  define  what  we  mean  by  terms  such  as  “heredity,” 
“intelligence”  and  “race.”  Heredity  refers  to  those  characteristics  of 
an  individual  that  are  inherited  from  past  generations.  The  primary 
functional  unit  of  heredity  is  the  gene.  The  human  genome — tne  com¬ 
plete  set  of  genes  in  an  individual — consists  of  perhaps  as  many  as  10 
million  genes.  Some  of  these  genes  and  their  expression  can  now  be 
analyzed  at  the  biochemical  level.  Complex  behavioral  traits  such  as 
intelligence,  however,  are  most  probably  influenced  by  the  combined 
action  of  many  genes.  The  inheritance  of  differences  known  to  be  deter* 
mined  by  one  gene  or  a  few  genes  can  be  reliably  predicted,  but  the  tools 
for  dealing  with  the  inheritance  of  more  complex  characteristics  are 
still  relatively  ineffective. 

What  is  intelligence?  A  rigorous,  objective  definition  of  such  a  com¬ 
plicated  characteristic  is  not  easy  to  give,  but  for  the  purposes  of  this 
discussion  one  can  focus  on  qualities  that  can  actually  De  observed  and 
measured.  One  instrument  of  measurement  for  intelligence  is  a  test 
such  as  the  Stanford-Binet  procedure.  Such  a  test  is  devised  to  meas¬ 
ure  a  capacity  to  learn  or,  more  generally,  the  capacity  to  benefit  from 
experience. 

Intelligence  tests  are  based  on  the  solution  of  brief  problems  of  vari¬ 
ous  kinds  and  on  the  response  to  simple  questions.  The  total  score  is 
standardized  for  a  given  age  by  comparing  it  with  the  values  of  a  large 
sample  of  a  given  reference  population  (such  ns  native-born  American 
whites).  The  final  standardized  score,  which  is  called  the  intelligence 
quotient,  is  usually  computed  so  that  it  is  given  on  a  scale  for  which 

(4) 


the  average  of  the  reference  population  is  100,  and  for  which  the  spread 
is  such  that  about  70  percent  of  the  individuals  have  IQs  in  the  range 
of  85  to  115  and  5  percent  have  IQs  either  below  70  or  about  130  (corre¬ 
sponding  to  a  standard  deviation  of  about  15  points). 

The  Stanford-Binet  test  and  other  procedures  yield  results  that 
correspond  reasonably  well  to  one  another.  More  ambitious  attempts 
have  been  made  to  measure  the  “general  intelligence  factor.”  There  is 
a  tendency  among  the  more  optimistic  psychologists  to  consider  such 
tests  as  measuring  an  “innate”  or  potential  ability.  Any  given  test, 
however,  depends  on  the  ability  acquired  at  a  given  age,  which  is 
inevitably  the  result  of  the  combination  of  innate  ability  and  the  ex¬ 
perience  of  the  subject.  Intelligence  tests  are  therefore  at  most  tests  of 
achieved  ability. 

This  limitation  is  confirmed  by  the  dependence  of  all  intelligence 
tests  on  the  particular  culture  of  the  people  they  are  designed  to  test. 
The  transfer  of  tests  to  cultures  different  from  the  one  for  which  they 
were  designed  is  usually  difficult,  and  sometimes  it  is  impossible.  At¬ 
tempts  to  design  tests  that  are  genuinely  “culture-free”  have  so  far 
failed. 

A  check  on  the  usefulness  of  IQ  measurements  is  provided  by  exam¬ 
ining  their  reliability  (equivalent  to  short-term  consistency) ,  their  sta¬ 
bility  (equivalent  to  long-term  consistency)  and  their  validity.  For  the 
Stanford-Binet  test  the  average  difference  between  repeat  tests  after 
a  short  time  interval  ranges  from  5.9  points  at  an  IQ  of  130  to  2.5  for 
IQs  below  70,  indicating  a  fairly  high  reproducibility.  The  long-term 
consistency  of  the  test  is  less  impressive,  particularly  if  the  age  at  the 
first  test  is  lower  than  5  or  6.  Repetitions  of  testing  after  a  period 
of  years  may  show  large  discrepancies  (up  to  20  to  80  IQ  points)  and 
these  differences  increase  with  the  number  of  years  between  tests. 

There  is  at  present  no  definition  of  intelligence  that  is  precise  enough 
to  answer  questions  of  validity  in  general  terms.  The  validity  of  a 
particular  test  must  therefore  be  related  to  its  predictive  aims.  If  the 
aim  is  to  predict  future  school  performance,  then  the  validity  i$  meas¬ 
ured  by  how  well  IQ  predicts  that  performance^  Thaprtriikion-will- 
~Be"on  a  probability  basis,  meaning  that  a  higher  IQ  will  usually  but 
not  always  be  associated  with  better  school  performance.  There  is,  in 
fact,  fairly  general  agreement  that  there  is  a  high  correlation  between 
intelligence  tests  and  success  in  school.  The  same  is  true  for  success  in 
jobs  and,  in  general,  in  society.  IQ  tests  do  have  some  predictive  value 
on  a  probability  basis,  although  this  is  limited  to  performance  in  con¬ 
temporary  American  and  European  society.  In  this  sense  IQ  tests  do 
have  some  validity. 

Races  are  subgroups  that  emerge  within  the  same  species.  Like  other 
species,  the  human  species  is  made  up  of  individuals  whose  genetic 
composition  is  so  similar  that  in  principle  any  male  can  mate  with  any 
female  and  give  rise  to  fertile  progeny.  In  the  course  of  evolution  this 
highly  mobile  species  has  spread  over  the  entire  surface  of  the  earth. 
Even  today,  however,  most  individuals  live  out  their  lives  within  a 
small  area.  This  pattern,  together  with  geographic  and  other  barriers, 
leads  to  considerable  reproductive  isolation  of  groups  living  in  differ¬ 
ent  regions. 
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IQ  difference  between  U.S.  blacks  and  whites  emerges  from  a  comparison  of  the 
IQ  distribution  In  a  representative  sample  of  whites  ( colored  curve)  with  the 
IQ  distribution  among  1,800  black  children  In  the  schools  of  Alabama,  Florida, 
Georgia,  Tennessee,  and  $outh  Carolina  (black  curve).  Wallace  A.  Kennedy  of 
Florida  State  University,  who  surveyed  the  students’  IQ,  found  that  the  mean 
IQ  of  this  group  was  80.7.  The  mean  IQ  of  the  white  sample  Is  101.8,  a  difference 
of  21.1  points.  The  two  samples  overlap  distinctly,  but  there  is  also  a  sizable 
'  difference  between  the  two  means.  Other  studies  show  a  difference  of  10  to  20 
points,  making  Kennedy’s  result  one  of  the  most  extreme  reported. 

Ecological  factors,  such  as  geology,  climate  and  flora  and  fauna, 
may  differ  widely  in  the  different  habitats  of  a  species.  Natural  selec¬ 
tion,  that  is,  the  preferential  survival  and  reproduction  of  individuals 
betterfltted  ti?  thelr  local  environment,  inevitably  createsHifferences 
among  these  somewhat  localized  groups.  In  addition  the  isolation  of 
one  group  from  another  allows  differences  to  arise  by  the  random 
sampling  to  which  genes  are  subject  from  generation  to  generation; 
this  process  results  in  what  is  called  random  genetic  drift. 

Isolated  subgroups  of  the  same  species  therefore  tend  to  differentiate. 
The  process  is  a  slow  one:  hundreds-ymore probably  thousands— K)f 
generations  may  be  necessary  for  biological  differences  to  become  easily 
noticeable.  When'  sufficient  time  has  elapsed  for  the  differences  to  be¬ 
come  obvious,  we  call  the  subgroups  races. 

In  man  biological  differentiation  is  usually  accompanied  or  pre¬ 
ceded  by  cultural  differentiation,  which  is  a  much  faster  process  tnan 
biological  evolution.  The  two  kinds  of  differentiation  inevitably  inter¬ 
act.  Cultural  differences  may  contribute  to  perpetuation  of  tne  geo¬ 
graphic  barriers  that  lead  to  reproductive  isolation.  For  example, 
religious  differences  may  promote  reproductive  isolation.  In  the  United 
States  differences  in  skin  color,  which  reflect  biological  differentiation, 
usually  reduce  the  chances  of  marriage  between  groups.  This  effect, 
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however,  is  probably  a  direct  psychological  consequence  not  of  the 
difference  in  skin  cofor  but  of  the  parallel  cultural  divergence. 

The  relative  contributions  of  biological  and  cultural  factors  to  com¬ 
plex  characteristics  such  as  behavioral  differences,  including  those 
that  distinguish  one  race  from  another,  are  exceedingly  difficult  to 
Identify.  In  this  connection  it  is  instructive  to  consider  characteristics 
in  which  differences  can  easily  be  attributed  to  biological  factors.  It 
is  clear,  for  example,  that  differences  in  skin  color  are  mostly  biolog¬ 
ical.  There  is  a  predominantly  nongenetic  factor— tanning— that  op¬ 
erates  during  the  life  of  an  individual ;  it  is  a  short-term  physiological 
adaptation  and  is  generally  reversible.  Apart  from  this  adaptation, 
most  of  the  differences  in  skin  color  both  within  and  among  races  are 
genetic. 

There  are  many  differences  among  individuals  that  are  totally  under 
genetic  control,  that  is,  they  are  not  subject  to  even  the  small  physio¬ 
logical  adaptation  mentioned  for  skin  color.  These  genetic  differences 
are  called  genetic  polymorphisms  when  the  alternative  versions  of 
the  genes  determining  them  each  occur  within  a  population  with  a  sub¬ 
stantial  frequency.  Such  genetic  traits  are  generally  detected  by  chem¬ 
ical  or  immunological  tests,  as  in  the  case  of  the  “blood  groups.” 
(There  are  three  genes,  A,  B  and  0,  that  determine  the  ABO  blood 

%l ,  requencies  of  polymorphic  genes  vary  widely  among  races. 
For  example,  in  Oriental  populations  the  frequencies  of  the  A}  B  and 
0  genes  are  respectively  49  percent,  18  percent  and  65  percent;  m  Cau¬ 
casian  populations  they  are  29  percent^  4  percent  and  68  percent. 
Such  polymorphisms  are  a  valuable  aid  m  understanding  the  nature 
and  magnitude  of  the  biological  similarities  and  differences  among 
races,  since  they  show  what  kinds  of  factor  can  be  due  solely  to  hered¬ 
ity.  The  inheritance  of  the  more  conspicuous  face  and  body  traits,  how¬ 
ever,  is  complex  and  not  well  understood,  which  decreases  their  value 
for  the  biological  study  of  races. 

The  analysis  of  genetic  polymorphisms  demonstrates  three  very 
important  features  of  the  nature,  and  extent  of  genetic  variation,  within 
ana  among  races.  First,  the  extent  of  variation  within  any  popula¬ 
tion  generally  far  exceeds  the  average  differences  between  populations. 
Second,  the  differences  between  populations  and  races  are  mostly 
measured  by  differences  in  the  relative  frequencies  of  a  given  set  of 
genes  rather  than  by  qualitative  differenc  » is  to  which  gene  is  present 
in  any  particular  population.  Thus  any  given  genetic  combination  may 
be  found  in  almost  any  race,  but  the  frequency  with  which  it  is  found 
will  vary  from  one  race  to  another.  Thira,  the  variation  from  race  to 
race  is  mostly  not  sharp  but  may  be  almost  continuous  at  the  boundaries 
between  races.  This  is  the  consequence  of  hybridization’s  occurring 
continuously  at  these  boundaries  in  spite  of  isolation,  or  of  the  forma¬ 
tion  of  hybrid  groups  by  recent  migration  followed  by  the  more  com¬ 
plete  mixing  of  formerly  isolated  groups. 

As  we  have  noted,  intelligence  must  be  a  complex  characteristic 
under  the  control  of  many  genes.  Extreme  deviations  form  normal 
levels,  as  in  cases  of  severe  mental  retardation,  can,  however,  be  at¬ 
tributed  to  single  gene  differences.  Such  deviations  can  serve  to  illus¬ 
trate  important  ways  in  which  genetic  factors  can  affect  behavior. 
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Consider  the  disease  phenylketonuria.  Individuals  with  this  disease 
receive  from  both  of  tncir  parents  a  mutated  version  of  the  gene  con¬ 
trolling  the  enzyme  that  converts  one  amino  acid,  phenylalanine,  into 
another,  tyrosine.  That  gene  allows  phenylulanine  to  accumulate  in 
the  blood  and  in  the  brain,  causing  mental  retardation.  The  accumula¬ 
tion  can  be  checked  early  in  life  by  a  diet  deficient  in  phenylalanine. 

The  difference  between  the  amounts  of  phenylalanine  in  the  blood  of 
people  with  phenylketonuria  and  that  in  the  blood  of  normal  people, 
which  is  closely  related  to  the  primary  activity  of  the  gene  causing 
phenylketonuria,  clearly  creates  two  gentic  classes  of  individuals  [see 
also  illustration  on  this  page].  When  such  differences  are  compared 
with  differences  in  IQ,  there  is  a  slight  overlap,  but  individuals  afflicted 
with  phenylketonuria  can  be  distinguished  clearly  from  normal  indi¬ 
viduals.  This  simply  reflects  the  act  that  the  phenylketonuric  genotype, 
that  is,  the  genetic  constitution  that  leads  to  phenylketonuria,  is  associ¬ 
ated  with  extreme  mental  retardation.  If  differences  in  head  size  and 
hair  color  in  phenylketonuric  individuals  and  normal  individuals  are 
compared,  however,  they  show  a  considerable  overlap.  Although  it  can 
be  said  that  the  phenylketonuric  genotype  has  on  the  average  a  signifi¬ 
cant  effect  on  both  head  size  and  hair  color,  measurements  of  these 
characteristics  cannot  be  used  to  distinguish  the  phenylketonuric  geno¬ 
type  from  the  normal  one.  The  reason  is  that  the  variation  of  head  size 
and  hair  color  is  large  compared  with  the  average  difference.  Thus  the 
genetic  difference  between  phenylketonuric  and  normal  individuals 
contributes  in  a  major  way  to  the  variation  in  blood  phenylalanine 
levels  but  has  only  a  minor,  although  significant,  effect  on  head  size  and 
hair  color. 


Normal  distribution  of  IQ  for  a  population  whose  mean  Is  100  is  shown  by  cure. 
The  standard  deviation— that  is,  the  usual  measure  of  variation— is  about  15 
points  and  the  distance  in  either  direction  from  this  mean  is  measured  in  mul¬ 
tiples  of  the  standard  deviation.  Thus  about  34  percent  have  an  IQ  with  a  value 
that  lies  between  85  and  100,  another  34  percent  of  the  population  have  an  IQ 
score  of  100  to  115  points  ( dark  color).  Those  with  very  high  or  low  scores  are 
a  smaller  part  of  population:  about  2  percent  have  an  IQ  below  70,  whereas 
another  2  percent  have  an  IQ  above  130  ( light  color). 

The  phenylketonuric  genotype  is  very  rare,  occurring  with  a  fre¬ 
quency  of  only  about  one  individual  in  10,000.  It,  therefore,  has  little 
effect  on  the  overall  distribution  of  IQ  in  the  population.  It  is  now 
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known,  however,  that  a  large  fraction  of  all  genes  are  polymorphic. 
Among  the  polymorphic  genes  must  be  included  many  whose  effect  on 
IQ  is  comparable  to  the  effect  of  the  phenylketonuric  genotype  on  head 
size  or  hair  color.  These  genotype  differences  cannot  be  individually 
identified,  but  their  total  effect  on  the  variation  of  IQ  may  be 
considerable. 

The  nature  of  phenylketonuria  demonstrates  another  important 
point :  The  expression  of  a  gene  is  profoundly  influenced  by  environ¬ 
ment.  Phenylketonuric  individuals  show  appreciable  variation.  This 
indicates  that  the  genetic  difference  involved  in  phenylketonuria  is  by 
no  means  the  only  factor,  or  even  the  major  factor,  affecting  the  level 
of  phenylalanine  in  the  blood.  It  is  obvious  that  dietary  differences 
have  a  large  effect,  since  a  phenylalanine-deficient  diet  brings  the  level 
of  this  amino  acid  in  the  blood  of  a  phenylketonuric  individual  almost 
down  to  normal.  If  an  individual  receives  the  phenylketonuric  gene 
from  only  one  parent,  his  mental  development  is  not  likely  to  be  clin¬ 
ically  affected.  Nevertheless,  he  will  tend  to  have  higher  than  normal 
levels  of  phenylalanine  in  his  blood.  The  overall  variation  in  phenyl¬ 
alanine  level  is  therefore  the  result  of  a  combination  of  genetic  factors 
and  environmental  factors.  Measuring  the  relative  contribution  of 
genetic  factors  to  the  overall  variation  is  thus  equivalent  to  measuring 
the  relative  importance  of  genetic  differences  in  determining  this  type 
of  quantitative  variation. 

ABO  DIOOO  TYPE  Rh  GENE  OTHER  RIOOO  GROUPS 


PHOS  61UCO-  ATt  I  IPO  IONS 

PHATASC  MUTASt  KINASE  PROTEIN 

Frequencies  of  polymorphic  genes  among  Africans,  Caucasians  and  Orientals 
provide  a  means  of  differentiating  these  three  races.  (A  polymorphic  gene  is 
one  of  a  group  that  accounts  for  variability  in  a  particular  characteristic.) 
About  half  of  the  polymorphic  systems  in  man  are  shown.  Average  differences 
in  frequencies  between  Africans  (color)  and  Caucasions  ( dork  color )  are  22 
percent,  those  between  Africans  and  Orientals  (light  color)  are  80  percent, 
those  between  Caucasians  and  Orientals  are  22  percent 
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Phenylalanine  levels  in  blood  plasma  shown  in  first  set  of  carves  at  left  dis¬ 
tinguish  those  who  carry  a  double  dose  of  the  defective  gene  that  causes  high 
phenylalanine  levels  ( colored  curve),  a  condition  called  phenylketonuria,  from 
those  with  normal  phenylalanine  levels  (dark  curve).  Second  set  of  curves 
shows  that  this  genotype  has  a  direct  effect  on  intelligence :  phenylketonurics 
(colored  curve)  have  low  IQ's  because  accumulation  of  phenylalanine  and  its 
by-products  in  blood  and  nerve  tissue  damages  the  brain.  Individuals  with 
functioning  gene  (dark  curve)  have  normal  IQ’s.  In  the  third  set  phenylala¬ 
nine  levels  are  related  to  head  size  (displayed  as  the  sum  of  head  length  and 
breadth),  and  in  the  fourth  set  phenylalanine  levels  are  related  to  hair  color 
(displayed  as  the  percentage  of  light  with  a  wavelength  of  700  millimicrons 
reflected  by  the  hair).  In  both  cases  it  is  obvious  that  the  phenylketonuric 
genotype  has  a  significant  effect  on  each  of  these  characteristics :  the  reflec¬ 
tance  is  greater  and  the  head  size  is  smaller  ( colored  curves)  among  phenyl- 
ketouurics  than  they  are  among  normal  individuals  (dark  curves ).  Yet  the 
distribution  of  these  characteristics  is  such  that  they  cannot  be  used  to  dis¬ 
tinguish  those  afflicted  with  phenylketonuria  from  those  who  are  not 

When  we  turn  to  the  analysis  of  a  complex  characteristic  such  as  IQ, 
which  is  influenced  by  many  genes  each  contributing  on  the  average  a 
small  effect,  we  can  expect  the  characteristic  to  be  even  more  strongly 
affect  id  by  the  previous  history  of  the  individual  and  by  a  host  of 
other  external,  nongenetic  or  in  any  case  unrelated  factors,  which 
cmn  together  be  called  the  “environment.”  It  is  necessary  to  resort  to 
statistical  analysis  in  order  to  separate  the  effects  of  these  various 
factors.  Consider  an  experiment  or  nature  that  allows  the  separation, 
m,  least  roughly,  of  environmental  factors  from  genetic  factors.  This 
is  the  occurrence  of  two  types  of  twins :  twins  that  are  “identical,” 
«r  monozygous  (derived  from  only  a  single  zygote,  or  fertilized  egg, 
and  therefore  genetically  identical),  and  twins  that  are  “fraternal” 
or  dizygous  (derived  from  two  separate  zygotes  and  therefore  geneti¬ 
cally  different). 

Clearly  the  difference  between  the  two  members  of  a  monozygous 
pair  is  determined  only  by  environmental  factors.  It  would  seem  that 
the  distribution  of  such  aifferences  among  a  number  of  pairs  might 
tell  us  how  much  two  individuals  can  differ  because  of  environmental 
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factors  alone.  The  members  of  monozygous  pairs  do  not  generally  have 
identical  IQs.  The  members  of  a  given  twin  pair  can  differ  by  as  much 
as  20  IQ  points,  although  in  the  majority  of  cases  they  diner  by  less 
than  10.  Hence  environmental  differences  can  have  an  effect  on  IQ 
whose  average  magnitude  is  comparable  to,  or  slightly  larger  than,  the 
difference  between  the  IQ  scores  of  the  same  individual  who  has  been 
tested  more  than  once  over  a  period  of  time. 

To  see  whether  or  not,  ana  if  so  to  what  extent,  genetic  differences 
are  found,  we  turn  to  dizygous  twins.  Here  we  know  that  in  addition 
to  the  environment  genetic  factors  also  play  a  role  in  differentiating 
the  members  of  a  pair.  The  differences  in  IQ  among  dizygous  pairs 
show  a  greater  spread  than  those  among  monozygous  pairs,  indicating 
that  the  addition  of  genetic  diversity  to  the  purely  environmental  fac¬ 
tors  increases,  on  the  average,  the  overall  difference  between  members 
of  a  pair.  Hence  genetic  factors  that  can  contribute  to  the  differentia¬ 
tion  of  IQs  also  exist  among  normal  individuals. 

It  might  seem  that  the  twin  data  could  easily  provide  a  measure  of 
the  relative  importance  of  genetic  variation  and  environmental  varia¬ 
tion.  A  comparison  of  the  average  difference  between  the  members  of 
a  monozygous  pa’r  and  the  average  difference  between  the  members 
of  a  dizygous  p  .  should  be  a  good  index  of  the  comparative  impor¬ 
tance  of  genetic  factors  and  environmental  ones.  (A  minor  technical 
point  should  be  mentioned  here.  As  is  customary  in  all  modern  statis¬ 
tical  analysis,  it  is  better  to  consider  not  the  mean  of  the  differences 
but  the  mean  of  their  squares.  This  is  comparable  to,  and  can  easily  be 
transformed  into,  a  “variance,”  which  is  a  well-known  measure  of 
variation.) 

There  are  two  major  contrasting  reasons  why  such  a  simple  measure 
is  not  entirely  satisfactory.  First,  the  difference  between  members  of 
a  dizygous  pair  represents  only  a  fraction  of  the  genetic  differences 
that  can  exist  between  two  individuals.  Dizygous  twins  are  related  to 
each  other  as  two  siblings  are;  therefore,  they  are  more  closely  related 
than  two  individuals  taken  at  random  from  a  population.  This  implies 
a  substantial  reduction  (roughly  by  a  factor  of  two))  in  the  average 
genetic  difference  between  dizygous  twins  compared  with  that  between 
two  randomly  chosen  individuals.  Second,  the  environmental  differ¬ 
ence  between  members  of  a  pair  of  twins  encompasses  only  a  fraction 
of  the  total  environmental  difference  that  can  exist  between  two  in¬ 
dividuals;  namely,  the  difference  between  individuals  belonging  to  the 
same  family.  This  does  not  take  into  account  differences  among  fam¬ 
ilies,  which  are  likely  to  be  large.  Within  the  family  the  environmental 
differences  between  twins  are  limited.  For  instance,  the  effect  of  birth 
order  is  not  taken  into  account  Differences  between  ordinary  siblings 
might  therefore  tend  to  be  slightly  greater  than  those  between  dizygous 
twins.  It  also  seems  possible  that  the  environmental  differences  between 
monozygous  twins,  who  tend  to  establish  special  relations  with  each 
other,  are  not  exactly  comparable  to  those  ratween  dizygous  twins.  In 
short,  whereas  the  contrast  between  monozygous  and  dizygous  twin 
pairs  minimizes  genetic  differences,  it  also  tends  to  maximize  environ¬ 
mental  differences. 
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In  order  to  take  account  of  such  difficulties  one  must  try  to  use  all 
available  comparisons  between  relatives  of  various  types  and  degrees, 
of  which  twin  data  are  only  a  selected  case.  For  technical  reasons  one 
often  measures  similarities  rather  than  differences  between  two  sets  of 
values  such  as  parent  IQs  and  offspring  IQs.  Such  a  measure  of 
similarity  is  called  the  correlation  coefficient  It  is  equal  to  1  when  the 
pairs  of  values  in  the  two  sets  are  identical  or,  more  generally,  when 
one  value  is  expressible  as  a  linear  function  of  the  other.  The  correla¬ 
tion  coefficient  is  0  when  the  pairs  of  measurements  are  completely 
independent,  and  it  is  intermediate  if  there  is  a  relation  between  the 
two  sets  such  that  one  tends  to  increase  when  the  other  does. 

The  mean  observed  values  of  the  correlation  coefficient  between  par¬ 
ent  and  child  IQs  and  between  the  IQs  of  paint  of  siblings,  are  very 
nearly  0.5.  This  is  the  value  one  would  expect  on  the  basis  of  the 
simplest  genetic  model,  in  which  the  effects  of  any  number  of  genes 
determine  IQ  and  there  are  no  environmental  influences  or  complica¬ 
tions  of  any  kind.  It  seems  probable,  however,  that  the  observed  corre¬ 
lation  of  0.5  is  coincidental.  Complicating  factors  such  as  different 
modes  of  gene  action,  tendencies  for  like  to  mate  with  like  and  envi- 
ronmental  correlations  among  members  of  the  same  family  must  just 
happen  to  balance  one  another  almost  exactly  to  give  a  result  that 
agrees  with  the  simplest  theoretical  expectation.  Ii  we  ignored  these 
complications,  we  might  conclude  naively — and  in  contradiction  to 
other  evidence,  such  as  the  observation  of  twins— that  biological  in¬ 
heritance  of  the  simplest  kind  entirely  determines  IQ. 

Instead  it  is  necessary  to  seek  a  means  of  determining  the  relative 
importance  of  environmental  factors  and  genetic  factors  even  taking 
account  of  several  of  the  complications.  In  theory  this  measurement 
can  be  made  by  computing  the  quotients  known  as  heritability  esti¬ 
mates.  To  understand  what  such  quotients  are  intended  to  measure, 
consider  a  simplified  situation.  Imagine  that  the  genotype  of  each 
individual  with  respect  to  genes  affecting  IQ  can  be  identified.  Indi¬ 
viduals  with  the  same  genotype  can  then  be  grouped  together.  The 
differences  among  them  would  be  the  result  of  environmental  factors, 
and  the  spread  of  the  distribution  of  such  differences  could  then  be 
measured.  Assume  for  the  sake  of  simplicity  that  the  spread  of  IQ 
due  to  environmental  differences  is  the  same  for  each  genotype.  If  we 
take  the  IQs  of  all  the  individuals  in  the  population,  we  obtain  a  dis¬ 
tribution  that  yields  the  total  variation  of  IQ.  The  variation  within 
each  genotype  is  the  environmental  component.  The  difference  between 
the  total  variation  and  the  environmental  component  of  variation 
leaves  a  component  of  the  total  variation  that  may  be  accounted  for 
by  genetic  differences.  This  component,  when  expressed  as  a  fraction 
of  the  total  variance,  is  one  possible  measure  of  heritability. 


13 


SOC-A(.  ClASS 


Social  class  and  In  tel  licence  are  closely  related,  a  study  by  Sir  Cyril  Bart  of  the 
University  of  London  Indicates.  Set  of  bars  at  left  shows  the  mean  IQ  for 
higher  professionals  ( dark  bar)  is  189.7,  children  of  higher  professionals  have 
a  mean  IQ  of  180.8  (light  bar).  8econd  set  of  bars  shows  that  lower  profes¬ 
sionals  have  a  mean  IQ  of  180.8,  children  of  lower  professionals  have  a  mean 
IQ  of  114.7.  Third  aet  shows  that  clerical  workers  have  a  mean  IQ  of  11S.9, 
their  children  have  a  mean  IQ  of  107.8.  Fourth  set  shows  that  skilled  workers 
have  a  mean  IQ  of  106.2,  their  children  have  a  mean  IQ  of  104.6.  Fifth  set 
shows  that  semiskilled  workers  have  a  means  IQ  of  97.8,  their  children  have  a 
mean  IQ  of  98.9.  Sixth  act  shows  that  unskilled  workers  have  a  mean  IQ  of 
84.9,  their  children  have  a  mean  IQ  of  92.6.  Mean  IQ’s  of  wives  (not  thown) 
correlate  well  with  husbands.  Above  the  mean  children’s  IQ  tends  to  be  lower 
than  that  of  parents.  Below  it  children’s  IQ  tends  to  be  higher.  Social  mobility 
maintains  distribution  because  those  individuals  with  high  IQ’s  tend  to  rise 
whereas  those  with  low  IQ’s  tend  to  fall. 

In  practice,  however,  the  estimation  of  the  component  of  the  total 
variation  that  can  be  accounted  for  by  genetic  differences— from  data 
on  correlations  between  relatives— always  depends  on  the  construction 
of  specific  genetic  models,  and  is  therefore  subject  to  the  limitations  of 
the  models.  One  problem  lies  in  the  fact  that  there  are  a  number  of 
alternative  definitions  of  heritability  depending  on  the  genetic  model 
j>  chosen,  because  the  genetic  variation  may  have  many  components  that 
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can  have  quite  different  meanings.  A  definition  that  includes  only 
those  parts  of  the  genetic  variation  generally  considered  to  be  most 
relevant  in  animal  and  plant  breeding  is  often  used.  This  is  called 
heritability  in  the  narrow  sense.  If  all  genetic  sources  of  variation  are 
included,  then  the  heritability  estimate  increases  and  is  referred  to  as 
heritability  in  the  broad  sense.  - 

The  differences  between  these  estimates  of  heritability  can  be  defined 
quite  precisely  in  terms  of  specific  genetic  models.  The  resulting  esti¬ 
mates  of  heritability,  however,  can  vary  considerably.  Typical  herit¬ 
ability  estimates  for  IQ — derived  from  the  London  population  in 
the  early  1950s,  with  data  obtained  by  Sir  Cyril  Burt — give  values  of 
45  to  60  percent  for  heritability  in  the  narrow  sense  and  80  to  85  per¬ 
cent  for  heritability  in  the  broad  sense. 

A  further  major  complication  for  such  heritability  estimates  has 
the  technical  name  “genotype-environment  interaction.”  The  diffi¬ 
culty  is  that  the  realized  IQ  of  given  genotypes  in  different  environ¬ 
ments  cannot  be  predicted  in  a  simple  way.  A  given  genotype  may 
develop  better  in  one  environment  than  in  another,  but  this  is  not 
necessarily  true  for  any  other  genotype.  Even  if  it  is  true,  the  extent 
of  the  difference  may  not  be  the  same.  Ideally  one  would  like  to  know 
the  reaction  of  every  genotype  in  every  environment.  Given  the  prac¬ 
tically  infinite  variety  of  both  environments  and  genotypes,  this  is 
clearly  impossible. 

Moreover,  in  man  there  is  no  way  of  controlling  the  environment. 
Even  if  all  environmental  influences  relevant  to  behavioral  develop¬ 
ment  were  known,  their  statistical  control  by  appropriate  measure¬ 
ments  and  subsequent  statistical  analysis  of  the  data  would  still  be  ex¬ 
tremely  difficult.  It  should  therefore  be  emphasized  that  because  esti¬ 
mates  of  heritability  depend  on  the  extent  of  environmental  and  ge¬ 
netic  variation  that  prevails  in  the  population  examined  at  the  time  of 
analysis,  they  are  not  valid  for  other  populations  or  for  the  same  popu¬ 
lation  at  a  different  time. 

In  animals  and  plants  the  experimental  control  of  the  environment 
is  easier,  and  it  is  possible  to  explore  “genotype-environment”  inter¬ 
actions.  An  interesting  experiment  was  conducted  by  R.  Cooper  and 
John  P.  Zubek  <H  the  University  of  Manitoba  with  two  lines  of  rats 
in  which  genetic  differences  in  the  rats’  capacity  to  find  their  way 
through  a  maze  had  been  accumulated  by  artificial  selection.  The  two 
lines  of  rats  had  been  selected  to  be  either  “bright”  or  “dull”  at  finding 
their  way  through  the  maze.  When  rats  from  these  lines  were  raised 
for  one  generation  in  a  “restricted”  environment  that  differed  from  the 
“normal”  laboratory  conditions,  no  difference  between  the  lines  could 
be  found.  Both  bright  and  dull  animals  performed  at  the  same  low 
level.  When  they  were  raised  in  a  stimulating  environment,  both  did 
almost  equally  well  (see  illustration  on  page  15).  Since  the  difference 
between  the  lines  is  genetic,  the  effect  of  environmental  conditions 
should  be  reversible  in  future  generations.  This  experiment  is  particu- 
larjy  relevant  to  differences  in  IQ  because  of  the  structure  of  human 
societies.  If  “ghetto”  children  tend  to  have  IQ  scores  lower,  and  the 
children  of  parents  of  high  social  and  economic  status  to  have  scores 
higher,  than  the  level  one  would  expect  if  both  groups  of  children  were 
reared  in  the  same  environment,  then  heritability  estimates  may  be 
biased  upward. 
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Experiment  of  nature  baaed  on  IQ  data  collected  by  Horatio  H.  Newman  of  tbe 
University  of  Chicago  gives  a  rough  measurement  of  the  relative  Influence  of 
heredity  and  environment  on  intelligence.  Chart  at  left  shows  IQ  differences 
between  the  members  of  SO  pairs  of  monosygous  twins,  that  is,  twins  who  de¬ 
veloped  from  the  same  egg  and  have  identical  genotypes.  IQ  differences  be¬ 
tween  members  of  these  pairs  tend  to  be  low :  24  pairs  (or  almost  half  of  the 
sample)  show  a  difference  of  from  0  to  5  points.  Only  one  pair  shows  a  differ¬ 
ence  of  between  15  and  20  points.  The  mean  difference  between  the  members 
of  each  pair  is  5.0  points.  Since  the  genotypes  in  each  pair  are  Identical  it  ap¬ 
pears  that  tbe  environmental  effect  tends  to  be  small.  Second  chart  shows  IQ 
differences  between  i5  pairs  of  dlsygous  twins,  that  is,  twins  with  different 
genotypos  who  developed  from  separate  eggs.  In  this  case  tbe  mean  difference 
in  IQ  between  the  members  of  these  pairs  is  about  10  points.  Thus  a  fairly  large 
difference  appears  to  be  attributable  to  heredity.  Such  a  comparison  does  not 
separate  the  effects  of  heredity  and  environment  precisely.  Members  of  mon- 
oaygous  pairs  have  very  similar  environments,  whereas  genotypes  of  dlsygous 
twins  are  less  different  on  the  average  by  a  factor  of  two  than  those  of  un¬ 
related  individuals.  Comparison  thus  underestimates  effect  of  heredity  but  also 
minimises  environmental  influence. 

The  only  potential  safeguard  against  such  bias  is  provided  by  the 
investigation  of  the  same  genotype  or  similar  genotypes  in  different 
environments.  In  man  this  can  be  done  only  througn  the  study  of 
adopted  children.  A  particularly  interesting  type  of  “adoption”  is 
that  in  which  monozygous  twins  are  separated  and  reared  in  different 
families  from  birth  or  soon  afterward.  The  outcome  is  in  general  a 
relatively  minor  average  dec  lease  in  similarity.  Following  the  same 
line  of  reasoning,  the  similarity  between  foster  parents  and  adopted 
children  can  be  measured  and  contrasted  with  that  between  biological 
parents  and  their  children.  A  few  such  studies  have  been  conducted. 
They  show  that  the  change  of  family  environment  does  indeed  have 
an  effect,  although  it  is  not  as  great  as  that  of  biological  inheritance. 
The  correlation  between  foster  parents  and  their  adopted  children  is 
greater  than  0,  but  it  is  undoubtedly  less  than  that  between  biological 
parents  and  their  offspring. 

A  complete  analysis  of  such  data  is  almost  impossible  because  en¬ 
vironmental  variation  among  families  and  genotype-environment 
interactions  of  various  kinds  must  be  responsible  for  the  observed 
effects  in  ways  that  make  it  difficult  to  disentangle  their  relative  im¬ 
portance.  Adoption  and  rearing  apart  take  place  in  conditions  far  from 
those  of  ideal  experiments,  and  so  any  conclusions  are  bound  to  be 
only  semiquantitative.  On  the  basis  of  all  the  available  data,  with 
allowance  for  these  limitations,  the  heritability  of  intelligence,  as 
measured  by  IQ,  is  still  fairly  high.  It  must  be  kept  in  mind,  however, 
that  the  environmental  effects  in  such  studies  are  generally  limited  to 


the  differences  among  and  within  families  of  a  fairly  homogeneous 
section  of  the  British  or  American  population.  They  cannot  be  extrap¬ 
olated  to  prediction  of  the  effects  of  greater  differences  in  environ¬ 
ment,  or  of  other  types  of  difference. 

There  are  significant  differences  in  mean  IQ  among  the  various 
social  classes.  One  of  the  most  comprehensive  and  widely  quoted  stud¬ 
ies  of  such  differences  and  the  reasons  for  their  apparent  stability  over 
the  years  was  published  by  Burt  in  1061  (see  illustration  on  previous 
page).  His  data  come  from  schoolchildren  and  their  parents  in  a  typi¬ 
cal  London  borough.  Socioeconomic  level  was  classified,  on  the  basis 
of  type  of  occupation,  into  six  classes.  These  range  from  class  1,  in¬ 
cluding  “university  teachers,  those  of  similar  standing  in  law,  medicine, 
education  or  the  church  and  the  top  people  in  commerce,  industry  or 
civil  service,”  to  clam  6,  including  “unskilled  laborers,  casual  laborers 
and  those  employed  in  coarse  manual  work.”  There  are  four  main  fea¬ 
tures  of  these  data : 

1.  Parental  mean  IQ  and  occupational  class  are  closely  related.  The 
mean  difference  between  the  highest  and  the  lowest  class  is  over  50. 
Although  occupational  class  is  determined  mostly  by  the  father,  the 
relatively  high  correlation  between  the  IQs  of  husband  and  wife 
(about  0.4)  contributes  to  the  differentiation  among  the  classes  with 
respect  to  IQ. 

2.  In  spite  of  the  significant  variation  between  the  parental  mean 
IQs,  the  residual  variation  in  IQ  among  parents  within  each  class  is 
still  remarkably  large.  The  mean  standara  deviation  of  the  parental 
IQs  for  the  different  classes  is  8.6,  almost  three-fifths  of  the  standard 
deviation  for  the  entire  group.  That  standard  deviation  is  about  15, 
and  it  is  usual  for  the  spread  of  IQs  in  any  group. 

3.  The  mean  IQ  of  the  offspring  for  each  class  lies  almost  exactly 
between  the  parental  mean  IQs  and  the  overall  population  mean  IQ 
of  100.  This  is  expected  because  it  is  only  another  way  of  looking  at 
the  correlation  for  IQ  between  parent  and  child,  which  as  we  have 
already  seen  tends  to  be  about  0.5  in  any  given  population. 

4.  The  last  important  feature  of  the  data  is  that  the  standard  devia¬ 
tions  of  the  IQ  of  the  offspring,  which  average  18.2,  Are  almost  the 
same  as  the  standard  deviation  or  the  general  population ;  namely,  15. 
This  is  another  indication  of  the  existence  of  considerable  variability 
of  IQ  within  social  classes.  Such  variability  is  almost  as  much  as  that 
in  the  entire  population. 

The  most  straightforward  interpretation  of  these  data  is  that  IQ  is 
itself  a  major  determinant  of  occupational  class  and  that  it  is  to  an 
appreciable  extent  inherited  (although  the  data  cannot  be  used  to  dis¬ 
tinguish  cultural  inheritance  from  biological}.  Burt  pointed  out  that, 
because  of  the  wide  distribution  of  IQ  within  each  class  among  the 
offspring  and  the  regression  of  the  offspring  to  the  population  mean, 
appreciable  mobility  among  classes  is  needed  in  each  generation  to 
maintain  the  class  differences  with  respect  to  IQ  He  estimated  that 
to  maintain  a  stable  distribution  of  IQ  differences  among  classes,  at 
least  22  percent  of  the  offspring  would  have  to  change  class,  mainly  as 
a  function  of  IQ  in  each  generation.  This  figure  is  well  below  the 
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observed  intergenerational  social  mobility  in  Britain,  which  is  about 
80  percent 

Fears  that  there  may  be  a  gradual  decline  in  IQ  because  of  an  appar¬ 
ent  negative  correlation  between  IQ  and  fertility  have  been  expressed 
ever  since  Francis  Galton  pointed  out  this  correlation  for  the  British 
ruling  class  in  the  second  half  of  the  19th  century.  If  there  were  such  a 
persistent  association,  if  IQ  were  at  least  in  part  genetically  deter¬ 
mined  and  if  there  were  no  counteracting  environmental  effects,  such 
a  decline  in  IQ  could  be  expected.  The  fact  is  that  no  signifi.ant  de¬ 
cline  has  been  detected  so  far.  The  existing  data,  although  they  are 
admittedly  limited,  do  not  support  the  idea  of  a  persistent  negative 
correlation  between  IQ  and  overall  reproductivity. 
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Correlation  coefficients  are  calculations  of  similarity,  for  example,  between  the 
IQ’s  of  two  sets  of  relatives  such  as  parents  and  children.  A  coefficient  of  1 
Indicates  identity,  0  Indicates  independence  of  one  value  from  the  other.  These 
data  were  collected  from  published  literature  by  L.  Brlenmeyer-Kimling  and 
Lissy  F.  Jarvik  of  the  New  York  State  Psychiatric  Institute  to  derive  measure¬ 
ments  of  comparative  effects  of  heredity  and  environment,  taking  into  account 
all  possible  effects  of  relatedness  between  individuals.  The  horisontal  line  at 
top  indicates  that  the  coefficients  of  samples  of  parents  and  children  from  dif¬ 
ferent  studies  range  from  about  0.20  to  0.80.  Second  horisontal  line  indicates 
that  coefficients  for  siblings  reared  together  range  from  0.30  to  about  0.78. 
Range  for  dlsygous  (fraternal)  twins  of  opposite  sex  is  0.38  to  0.6S;  for  dlxy- 
gous  twins  of  same  sex  it  is  0.43  to  0.88.  The  mean  (vertical  line  intersecting 
each  horisontal  line)  for  each  of  these  four  sets  of  relatives  is  about  0.00. 
Monosygous  (Identical)  twins,  however,  have  a  range  of  0.77  to  0.92  with  a 
mean  of  0.89.  Mean  coefficient  of  0.00  is  that  which  would  be  expected  If  there 
were  no  environmental  effects  In  IQ.  Since  other  evidence  indicates  that  en¬ 
vironment  exerts  a  significant  effect,  these  calculations  must  be  further  refined. 

The  existence  of  culturally,  and  often  racially,  reproductively  iso¬ 
lated  subgroups  within  a  human  population  almost  inevitably  leads  to 
social  tensions,  which  are  the  seeds  of  racism.  This  has  been  true 
throughout  the  history  of  mankind,  and  is  by  no  means  unique  to  the 

E resent  tensions  among  different  racial  groups  such  as  those  between 
lacks  and  whites  in  the  United  States.  Conflicts  between  religious 
groups,  such  as  Protestants  and  Catholics  in  Northern  Ireland,  are 
examples  of  the  same  type  of  social  tension.  Cultural  divergence  is 
often  accompanied  by  relative  economic  deprivation  in  one  group  or 
the  other,  which  aggravates  the  tensions  between  them. 

The  striking  outward  differences  between  the  races  which  is,  of 
course  the  color  of  their  skin,  must  be  a  major  extra  factor  contribute 
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ing  to  the  racial  tensions  between  them.  If  the  cultural  differences 
between  the  Protestants  and  Catholics  of  Ireland  disappeared,  there 
would  be  no  way  of  telling  the  two  groups  apart.  The  same  is  not  true 
for  black  and  white  Americans.  Many  generations  of  completejy 
random  mating  would  be  needed  to  even  out  their  differences  m  skin 
color. 

Such  mating  has  not  taken  place  in  the  United  States.  The  average 
frequency  of  marriages  between  blacks  and  white  throughout  the 
United  States  is  still  only  about  2  percent  of  the  frequency  that  would 
bo  expected  if  marriages  occurred  at  random  with  respect  to  race. 
This  reflects  the  persistent  high  level  of  reproductive  isolation  between 
the  races,  in  spite  of  the  movement  in  recent  years  toward  a  strong 
legal  stand  in  favor  of  desegregation.  Hawaii  is  a  notable  exception  to 
this  separation  of  the  races,  although  even  there  the  observed  frequency 
of  mixed  marriages  is  still  only  45  to  50  percent  of  what  would  be  ex¬ 
pected  if  matings  occurred  at  random. 

There  are  two  main  features  that  clearly  distinguish  IQ  differences 
among  social  classes  described  above  from  those  between  blacks  and 
whites.  First,  the  IQ  differences  among  social  classes  relate  to  the  en¬ 
vironmental  variation  within  the  relatively  homogeneous  British  pop¬ 
ulation.  It  cannot  be  assumed  that  this  range  of  environmental  varia¬ 
tion  is  comparable  with  the  average  environmental  difference  between 
black  and  white  Americans.  Second,  and  more  important,  these  differ¬ 
ences  are  maintained  by  the  mobility  among  occupational  classes  that  is 
based  to  a  significant  extent  on  selection  ror  higher  IQ  in  the  higher 
occupational  classes.  There  is  clearly  no  counterpart  of  this  mobility 
with  respect  to  the  differences  between  U.S.  blacks  and  whites;  skin 
color  effectively  bars  mobility  between  the  races. 

The  arguments  for  a  substantial  genetic  component  in  the  IQ  dif¬ 
ference  between  the  races  assume  that  existing  neritability  estimates 
for  IQ  can  reasonably  be  applied  to  the  racial  difference.  These  esti¬ 
mates.  however,  are  based  on  observations  within  the  white  popula¬ 
tion.  We  have  emphasized  that  heritabi  1  ity  estimates  apply  only  to  the 
population  studied  and  to  its  particular  environment.  Thus  the  ex¬ 
trapolation  of  existing  heritabflity  estimates  to  the  racial  differences 
assumas  that  the  environmental  differences  between  the  races  are  com¬ 
parable  to  the  environmental  variation  within  them.  Since  there  is  no 
basis  for  making  this  assumption,  it  follows  that  there  is  no  logical 
connection  between  heritabilities  determined  within  cither  race  and  the 
genetic  difference  between  them.  Whether  or  not  the  variation  in  IQ 
within  either  race  is  entirely  genetic  or  entirely  environmental  has  no 
bearing  on  the  question  of  the  relative  contribution  of  genetic  factors 
and  environmental  factors  to  the  differences  between  the  races. 

A  major  argument  given  by  Jensen  in  favor  of  a  substantial  genetic 
component  in  the  IQ  difference  is  that  it  persists  even  when  compari¬ 
sons  are  made  between  U.S.  blacks  and  whites  of  the  same  socioeco¬ 
nomic  status.  This  status  is  defined  in  terms  of  schooling,  occupation 
and  income,  and  so  it  is  necessarily  a  measure  of  at  least  a  part  of  the 
environmental  variation,  comparable  to  the  class  differences  we  have 
discussed  here. 
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Heritabllity  is  a  measure  of  the  relative  effects  of  heredity  and  environment  on 
characteristics  such  as  IQ.  The  heritabllity  estimate  Is  based  on  the  assump¬ 
tion  that  a  population  consists  of  several  groups  each  distinguished  by  a  differ¬ 
ent  genotype  and  IQ  distribution  (colored  curve*) .  The  total  of  these  IQ  distri¬ 
butions  equals  the  IQ  spread  for  the  population  (black  c*utv).  By  definition 
those  in  each  group  have  the  same  genotype,  thus  any  variation  In  a  group 
Is  environmental.  Heredity’s  effect  on  tb<*  total  IQ  distribution  can  be  calcu¬ 
lated  by  averaging  together  the  IQ  spread  of  each  group  and  subtracting  the 
result  from  the  total  IQ  spread. 

Taken  at  face  value — that  is,  on  the  assumption  that  status  is  truly 
a  measure  of  the  total  environment— these  data  would  indicate  that 
the  IQ  difference  is  genetically  determined.  It  is  difficult  to  see,  how¬ 
ever,  how  the  status  of  blacks  and  whites  can  he  compared.  The  very 
existence  of  a  racial  stratification  correlated  with  a  relative  socioeco¬ 
nomic  deprivation  makes  this  comparison  suspect.  Black  schools  are 
well  known  to  be  generally  less  adequate  than  white  schools,  so  that 
equal  numbers  of  years  of  schooling  certainly  do  not  mean  equal  edu¬ 
cational  attainment.  Wide  variation  in  the  level  of  occupation  must 
exist  within  each  occupational  class.  Thus  one  would  certainly  expect, 
even  for  equivalent  occupational  classes,  that  the  black  level  is  on  the 
average  lower  than  the  white.  No  amount  of  money  can  buy  a  black  per¬ 
son's  way  into  a  privileged  upper-class  white  community,  or  buy  off 
more  than  200  years  of  accumulated  racial  prejudice  on  the  part  of  the 
whites,  or  reconstitute  the  disrupted  black  family,  in  part  culturally 
inherited  from  the  days  of  slavery.  It  is  impossible  to  accept  the  idea 
that  matching  for  status  provides  an  adequate,  or  even  a  substantial 
control  over  the  most  important  environmental  differences  between 
blacks  and  whites. 

Jensen  has  suggested  other  arguments  in  defense  of  his  thesis  that 
the  average  IQ  difference  between  blacks  and  whites  is  entirely  genetic 
or  mostly  so,  and  he  has  challenged  readers  of  his  paper  in  the  Har- 


yard  Educational  Review  to  consider  them.  One  is  a  set  of  data  on 
blacks  that  is  quite  similar  to  those  we  have  cited  for  whites,  it  shows 
the  filial  regression  of  IQ  or  related  measurements  as  a  function  of 
the  social  class  of  the  parents.  The  only  conclusion  one  can  draw  is  that 
among  blacks  the  inheritance  of  IQ  must  also  be  fairly  high.  No  con¬ 
clusion  can  be  drawn  from  these  data  concerning  environmental  differ¬ 
ences  between  blacks  and  whites  that  affect  IQ,  and  it  is  this  that  is  the 
real  issue. 

Jensen  also  discusses  differences  between  the  races  in  rates  of  early 
motor  development,  and  in  other  developmental  rates,  which  are  be¬ 
lieved  to  be  correlated  with  IQ.  The  argument  must,  by  implication,  be 
that  developmental  rates  are  determined  mostly  by  genetic  factors. 
Environmental  influences  on  such  rates  are  widely  recognized,  so  that 
this  information  does  not  help  to  clarify  the  situation  concerning  IQ. 
Moreover,  Jensen  makes  the  statement,  based  on  the  well-known  “Cole¬ 
man  report,”  that  American  Indians,  in  spite  of  poor  schooling,  do  not 
show  the  same  IQ  gap  as  blacks.  According  to  the  Coleman  report,  how¬ 
ever,  American  Indians  typically  go  to  schools  where  whites  are  in 
the  majority,  which  is  not  the  case  for  most  of  the  schools  attended  by 
black  children.  (The  actual  difference  between  whites  and  Indians  may 
be  greater,  because  the  sample  may  not  have  adequately  represented 
the  70  to  80  percont  of  American  Indians  who  live  on  reservations.) 
The  differences  between  Indians  and  blacks  or  whites  are  clearly  no 
easier  to  assess  than  those  between  blacks  and  whites. 

Jensen  states  that  because  the  gene  pools  of  whites  and  blacks  are 
known  to  differ  and  “these  genetic  differences  are  manifested  in  vitu- 
ally  every  anatomical,  physiological  and  biochemjcal  comparison  one 
can  make  between  representative  samples  of  identifiable  racial  groups 
*  *  *  there  is  no  reason  to  suppose  that  the  brain  should  be  exempt 
from  this  generalization.”  As  geneticists  we  can  state  with  certainty 
that  there  is  no  a  priori  reason  why  genes  affecting  IQ,  which  differ  in 
the  gene  pools  of  blacks  and  whites,  should  be  such  that  on  the  average 
whites  have  significantly  more  genes  increasing  IQ  than  bh  cks  do.  On 
the  contrary,  one  should  expect,  assuming  no  tendency  for  high  IQ 
genes  to  accumulate  by  selection  in  one  race  or  the  other,  that  the  more 
polymorphic  genes  there  are  that  affect  IQ  and  that  differ  in  frequency 
in  blacks  and  whites,  the  lees  likely  it  is  that  there  is  an  average  genetic 
difference  in  IQ  between  the  races.  The  same  argument  applies  to  the 
differences  between  any  two  racial  groups. 

Since  natural  selection  is  the  principal  agent  of  genetic  change,  is 
it  possible  that  this  force  has  produced  a  significant  IQ  difference  be¬ 
tween  American  blacks  and  whites!  Using  the  simple  theory  with 
which  plant  and  animal  breeders  predict  responses  to  artificial  selec¬ 
tion,  (me  can  make  a  rough  guess  at  the  amount  of  selection  that  would 
have  been  needed  to  resmt  m  a  difference  of  about  Iff  IQ  points,  such 
as  exists  between  blacks  and  whiter  The  caculation  is  based  on  three 
assumptions:  That  there  was  no  intial  difference  in  IQ  between  Afri¬ 
cans  and  Caucasians;  that  the  heritability  of  IQ  in  the  narrow  sense 
is  about  SO  percent ;  and  that  the  divergence  of  black  Americans  from 
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Africans  started  with  slavery  about  200  years,  or  seven  generations, 
ago.  This  implies  a  mean  change  in  IQ  of  about  two  points  per  genera¬ 
tion.  The  predictions  of  the  theory  are  that  this  rate  of  change  could 
be  achieved  by  the  complete  elimination  from  reproduction  of  about  15 
percent  of  the  most  intelligent  individuals  in  each  generation.  There  is 
certainly  no  good  basis  for  assuming  such  a  level  of  selection  against 
IQ  during  the  period  of  slaverv. 

It  seems  to  us  that  none  of  the  above  arguments  gives  any  support  to 
Jensen’s  conclusion.  The  only  observation  that  could  prove  his  thesis 
would  be  to  compare  an  adequate  sample  of  black  ana  white  children 
brought  up  in  strictly  comparable  envirohments.  This  seems  practically 
impossible  to  achieve  today. 

What  can  be  said  concerning  environmental  differences  that  are 
known  or  suspected  to  affect  IQ?  First  it  should  be  mentioned  that,  in 
spite  of  high  IQ  heritability  estimates,  the  mean  intrapair  IQ  differ¬ 
ence  found  dv  Horatio  H.  Newman  and  his  coworkers  at  the  University 
of  Chicago  between  monozygotic  twins  reared  apart  was  8  and  the 
range  was  from  1  to  24.  Therefore,  even  within  the  white  population 
there  is  substantial  environmental  variation  in  IQ. 

The  following  known  environmental  effects  are  also  worth  mention¬ 
ing: 

1.  There  is  a  systematic  difference  of  as  much  as  five  IQ  points  be¬ 
tween  twins  and  nontwins,  irrespective  of  socio-economic  and  other 
variables.  This  reduction  in  the  IQ  of  twins  could  be  due  either  to  the 
effects  of  the  maternal  environment  in  utero  or  to  the  reduced  attention 
parents  are  able  to  give  each  of  two  very  young  children  born  at  the 
same  time. 


Effects  of  environment  can  be  measured  hr  comparing  correlation  confidants  of 
Individuals  with  similar  genetic  backgrounds  reared  in  different  environments 
and  those  with  different  backgrounds  reared  in  the  same  environment  Published 
data  collected  by  Brlenmeyer-KlmUng  and  Jarvik  show  that  unrelated  persons 
reared  together  have  confidents  that  range  from  about  .15  to  slightly  over  JO. 
Ooefidents  for  foster-parents  and  children  range  from  .18  to  almost  .40.  Siblings 
reared  apart  have  confidents  that  range  from  mord  than  JO  to  more  than  JO. 
Siblings  reared  together  have  confidents  that  range  from  JO  to  almost  JO. 
Mommy gous  twins  reared  apart  have  ooefidents  that  range  from  more  than  .00 
to  above  JO,  and  monoaygous  twins  reared  together  have  coefficients  of  more 
than  .70  to  more  than  .00.  It  appears  that  environment  affects  Intelligence  but 
not  as  strongly  as  heredity  does. 
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2.  It  has  been  reported  that  the  IQ  of  blacks  tested  by  blacks  was  two 
to  three  points  higher  than  when  they  were  tested  by  whites. 

3.  Studies  of  the  effects  of  protein-deficient  diets  administered  to 
female  rats  before  and  during  pregnancy  (conducted  by  Stephen  Zam- 
enhof  and  his  coworkers  at  tne  University  of  California  School  of 
Medicine  in  Los  Angeles)  have  shown  a  substantia]  reduction  in  total 
brain  DNA  content  of  the  offspring  and  hence  presumably  a  reduction 
in  the  number  of  brain  cells.  The  reductions  were  correlated  with  be¬ 
havioral  deficiencies  and  in  man  could  be  the  basis  for  substantial  IQ 
differences.  There  can  be  no  doubt  that  in  many  areas  the  poor  socio¬ 
economic  conditions  of  blacks  are  correlated  with  dietary  deficiency. 
Dietary  deficiencies  in  early  childhood  are  likely  to  have  similar  con¬ 
sequences. 

4.  The  very  early  home  environment  has  long  been  thought  to  be 
of  substantial  importance  for  intellectual  development.  There  are 
clear-cut  data  that  demonstrate  the  detrimental  effects  of  severe  early 
sensory  deprivation.  There  can  be  little  doubt  that  both  the  lower  socio¬ 
economic  status  of  U.S.  blacks  and  a  cultural  inheritance  dating  back 
to  slavery  must  on  the  average  result  in  a  less  satisfactory  home  en¬ 
vironment;  this  may  be  particularly  important  during  the  preschool 
years.  Here  again  animal  experiments  support  the  importance  of  early 
experience  on  brain  development. 

5.  Expectancy  of  failure  usually  leads  to  failure. 

In  his  Harvard  Educational  Review  article,  Jensen  chooses  to  mini¬ 
mize  environmental  effects  such  as  these.  We  believe,  however,  that 
there  is  no  evidence  against  the  notion  that  such  influences,  among 
other  environmental  factors,  many  of  which  doubtless  remain  to  be  dis¬ 
covered,  could  explain  essentially  all  the  differences  in  IQ  between 
blacks  and  whites. 

We  do  not  by  any  means  exclude  the  possibility  that  there  could  be 
a  genetic  component  in  the  mean  difference  in  IQ  between  races.  We 
simply  maintain  that  currently  available  data  are  inadequate  to  re¬ 
solve  this  question  in  either  direction.  The  only  approach  applicable 
to  the  study  of  the  IQ  difference  between  the  races  is  that  of  working 
with  black  children  adopted  into  white  homes  and  vice  versa.  The 
adoptions  would,  of  course,  have  to  be  at  an  early  age  to  be  sure  of 
taking  into  account  any  possible  effects  of  the  early  home  environment. 
The  IQs  of  black  children  adopted  into  white  homes  would  also  have 
to  be  compared  with  those  of  white  children  adopted  into  comparable 
white  homes.  To  our  knowledge  no  scientifically  adequate  studies  of 
this  nature  have  ever  been  undertaken.  It  is  questionable  whether  or 
not  such  studies  could  be  done  in  a  reasonably  controlled  way  at  the 
present  time.  Even  if  they  could,  they  would  not  remove  the  effects  of 
prejudice  directed  against  black  people  in  most  white  communities. 
We  therefore  suggest  that  the  question  of  a  possible  genetic  basis  for 
the  race  IQ  difference  will  be  almost  impossible  to  answer  satisfac¬ 
torily  before  the  environmental  differences  between  U.S.  blacks  and 
whites  have  been  substantially  reduced. 
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Apart  from  the  intrinsic  difficulties  in  answering  this  question,  it 
seems  to  us  that  there  is  no  good  case  for  encouraging  the  support 
of  studies  of  this  kind  on  either  theoretical  or  practical  grounds.  From 
a  theoretical  point  of  view  it  seems  unlikely  that  such  studies  would 
throw  much  light  on  the  general  problem  of  the  genetic  control  of  IQ, 
because  any  racial  difference  would  be  a  small  fraction  of  the  total 
variation  in  IQ.  The  mere  fact  that  even  the  relatively  crude  studies 
fi*  on  the  inheritance  of  IQ  conducted  so  far  have  not  taken  advantage 
of  racial  differences  suggests  that  these  are  not  the  most  convenient 
differences  to  investigate.  Much  basic  work  on  the  biology  and  bio¬ 
chemistry  of  mental  development  under  controlled  conditions,  mak¬ 
ing  use  of  known  genetic  differences,  is  needed  before  a  fuller  under¬ 
standing  of  the  inheritance  of  IQ  can  be  achieved. 

Perhaps  the  only  practical  argument  in  favor  of  research  on  the 
race  IQ  difference  is  that,  since  the  question  that  the  difference  is 
genetic  has  been  raised,  an  attempt  should  be  made  to  answer  it.  Other¬ 
wise  those  who  now  believe — we  think  on  quite  inadequate  evidence — 
that  the  difference  is  genetic  will  be  left  to  continue  their  campaigns 
for  an  adjustment  of  our  educational  and  economic  systems  to  take 
account  of  innate  racial  di  fferences. 

A  demonstrat;on  that  the  difference  is  not  primarily  genetic  could 
counter  such  campaigns.  On  the  other  hand,  an  answer  in  the  opposite 
direction  should  not,  in  a  genuinely  democratic  society  free  of  race 
prejudice,  make  any  difference.  Our  society  professes  to  believe  there 
shoujd  be  no  discrimination  against  an  individual  on  the  basis  of  race, 
religion  or  other  a  priori  categorizations,  including  sex.  Our  acceptea 
ethic  holds  that  each  individual  should  be  given  equal  and  maximum 
opportunity,  according  to  his  or  her  needs,  to  develop  to  his  or  her 
fullest  potential.  Surely  innate  differences  in  ability  and  other  indi¬ 
vidual  variations  should  be  taken  into  account  by  our  educational  sys¬ 
tem.  These  differences  must,  however,  be  judged  on  the  basis  of  the 
individual  and  noton  the  basis  of  race.  To  maintain  otherwise  indicates 
an  inability  to  distinguish  differences  among  individuals,  from  differ¬ 
ences  among  populations. 

We  are  not  unaware  of  the  dangers  of  either  overt  or  implicit  con¬ 
trol  of  scientific  inquiry.  The  suppression  of  Galileo  and  tne  success 
of  T.  D.  Lysenko  are  two  notorious  examples  of  the  evils  of  such  con¬ 
trol.  Most  investigators,  however,  do  accept  certain  limitations  on 
research  on  human  beings,  for  example  in  the  right  of  an  individual 
not  to  be  experimented  on  and  in  the  confidentiality  of  the  informa¬ 
tion  collected  by  organizations  such  as  the  Bureau  of  the  Census.  In 
the  present  racial  climate  of  the  United  States  studies  on  racial  differ¬ 
ences  in  IQ,  however  well  intentioned,  could  easily  be  misinterpreted 
as  a  form  of  racism  and  lead  to  an  unnecessary  accentuation  of  racial 
tensions.  Since  we  believe  that,  for  the  present  at  least,  no  good  case 
can  be  made  for  such  studies  on  either  scientific  or  practical  grounds, 
we  do  not  see  any  point  in  particularly  encouraging  the  use  of  public 
funds  for  their  support.  There  are  many  more  usenil  biological  prob¬ 
lems  for  the  scientist  to  attack. 
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Genotype-environment  interaction  Is  measured  in  these  results  from  an  experi¬ 
ment  carried  out  by  R.  Cooper  and  John  P.  Zubck  of  the  University  of  Mani¬ 
toba.  The  experiment  involved  two  strains  of  rats :  those  that  were  bred  to  be 
"bright” ;  that  is,  clever  at  finding  their  way  through  a  maze,  and  those  that 
were  "dull”.  In  a  normal  environment  bright  rats  ( colored  curve)  made  only 
120  errors,  whereas  dull  rats  made  about  168  errors.  When  both  strains  were 
raised  in  a  restricted  environment,  however,  both  made  about  170  errors. 
When  raised  in  a  stimulating  environment,  both  kinds  of  rats  did  equally  well. 


STATEMENT  OF  RICHARD  A.  GOLDSBY 


Because  misconception  and  misunderstanding  of  the  significance  of 
racial  differences  carry  such  great  potential  for  harm,  it  is  important 
to  display  and  interpret  the  known  facts  about  constitutional  racial 
differences  correctly  and  to  place  observations  of  racial  differences  in 
proper  social  perspective.  The  lessons  of  history  illustrate  the  dangers 
that  lie  in  an  incorrect  interpretation  of  the  nature,  meaning,  and 
significance  of  race.  Incorrect  interpretation  has  been  responsible  for 
most  tragic  examples  of  systematic  inhumanity  and  gratuitous  inter¬ 
group  violence.  Just  a  little  more  than  25  years  ago,  offering  specious 
argiunents  of  Nordic  racial  superiority  as  a  justification  for  its  horrors, 
Nazi  racism  exterminated  whole  peoples.  The  incorrect  and  finally 
illegitimate  doctrine  of  White  superiority  with  its  corollary  of  Black 
inferiority  runs  like  an  ugly  thread  through  the  entire  fabric  of  Ameri¬ 
can  history.  The  crucial  factor  responsible  for  the  introduction  of  such 
dangerous  racist  aberrations  into  the  pattern  of  societies  is  the  step 
from  the  recognition  of  palpable  racial  differences  to  an  assumption 
of  racial  superiority.  In  the  recent  history  of  the  world  some  racial 
groups  have  been  too  ready  to  believe  that  the  lower  technological 
accomplishments  of  other  races  were  inherent  and  genetically  deter¬ 
mined  rather  than  a  reflection  of  life  styles  and  the  vagaries  of  history. 
This  assumption  of  a  constitutional  inferiority  provided  the  funda¬ 
mental  justification  for  the  appropriation  of  the  land  of  the  North 
American  Indians,  the  treasure  of  the  Aztecs,  and  the  very  bodies  of 
Blacks. 


Against  such  a  background  of  recorded  past  and  possible  future 
episodes  of  racially  inspired  malevolence  it  is  understandable  that 
some  who  are  interested  in  bettering  race  relations  seek  to  do  so  by 
denying  the  existence  of  human  races.  If  one  can  prove  there  are  no 
races  or  man,  then,  logically,  racial  bigotry  and  the  evil  resulting  from 
its  practice  can  be  eliminated.  Those  who  feel  that  the  concept  or  race, 
no  matter  how  carefully  formulated,  is  a  myth  hold  that  supposed 
biological  differences  between  races  of  man  are,  in  an  absolute  sense, 
without  biological  reality  or  meaning.  In  popular  extension,  this  point 
of  view  holds  that  apparent  racial  differences  are  superficial,  only  skin 
deep,  and  that  men  are  really  brothers  under  the  skin. 

From  what  has  gone  before  it  should  be  clear  that  this  will  not  be 
the  conclusion  reached  by  this  book.  It  is  true  that  all  men  are  related 
by  their  common  humanity  and  bv  the  common  capacities  that  human 
potential  confers  on  them,  but  when  a  six-foot  Swede  and  a  five-foot 
Pygmy  shake  hands,  they  are  not  mistaken  for  brothers,  no  matter 
how  amicable  and  warm  their  meeting.  Tall  men  and  short  men,  Jews 
and  Gentiles,  for  that  matter  men  and  women  live  in  harmony  not 
because  they  are  alike,  but  because  they  try  to  respect,  admire,  trust, 
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understand,  and  even  love  each  other.  I  do  not  believe  it  is  useful  or 
even  desirable  to  try  to  promote  harmony  between  races  by  denying 
that  there  are  biological  differences  between  them.  Acceptance  or  the 
differences,  together  with  an  appreciation  of  their  significance,  is  a 
more  secure  foundation  on  which  to  build  racial  harmony. 

I— What  Is  A  Race? 

A  race  is  a  breeding  population.  A  breeding  population  is  one  which 
for  reasons  of  geography  or  culture  mates  largely  within  itself.  As 
examples  of  breeding  populations  that  wo  can  call  races  we  can  include 
groups  such  as  the  Australian  Aborigine  and  the  American  Black.  On 
the  other  hand,  it  is  inaccurate  to  speak  of  groups  such  as  the  Jews, 
whoshure  much  common  culture  but  not  a  common  pool  of  inheritance, 
as  a  race.  The  Australian  Aborigines  exist  as  a  race  primarily  because 
of  geographical  factors.  The  isolation  of  their  homeland,  the  island- 
continent  of  Australia,  has  for  millenia  insured  that  mating  will  take 
place  with  fellow  islanders.  The  American  Black  is  a  relatively  new 
and  hybrid  race  maintained  as  a  breeding  population  by  social  factors. 
Segregation  and  custom  rather  than  geography  make  it  likely  that  the 
majority  (though  the  rainbowlike  diversity  of  this  group  makes  it 
clear  that  by  no  means  all)  of  matings  will  be  with  other  American 
Blacks.  Jews,  on  the  other  hand,  though  a  closely  knit  cultural  group, 
are  not  a  race  because  they  are  not  a  single  but  rather  many  different 
breeding  populations.  Two  thousand  years  ago,  in  the  Diaspora,  the 
Jewish  people  were  deliberately  scattered  by  the  Romans.  In  spite  of 
the  dispersion,  Jews  have  managed  to  maintain  their  faith  ana  have 
often  adopted  highly  parallel  cultural  solutions  to  the  problems  they 
encountered  as  minorities.  However,  the  racial  makeup  of  these  various 
Jewish  populations  changed,  more  and  more  diverging  from  each  other 
and  in  most  cases  coming  to  resemble  that  of  the  people  among  whom 
they  settled.  The  lack  of  racial  identity  of  Jews  is  best  illustrated  by 
the  diversity  found  in  the  Jewish  state  of  Israel.  There  one  sees  a 
culture  made  up  of  a  racial  spectrum  ranging  from  whites  of  northern 
Europe  to  browns  from  Africa  and  the  Near  East. 

Members  of  the  same  race  have  more  of  their  hereditary  components 
in  common  with  each  other  than  with  members  of  different  breeding 
populations.  This  does  not  mean  that  all  members  of  the  same  race  are 
alilte.  There  is  enormous  diversity  within  as  well  as  between  racial 
groups.  It  is  not  as  though  each  race  came  from  a  single  Adam  and 
Eve,  with  every  member  of  the  race  tracing  his  ancestiy  bade  to  that 

8 air  of  very  great  grandparents.  The  ancestry  of  all  races  is  to  some 
egree  mixed,  as  though  every  race  has  had  not  one  but  multiple 
Aaams  and  Eves.  In  most  cases,  too,  there  have  been  interracial  mat¬ 
ings  which  have  from  time  to  time  introduced  new  and  different 
sources  of  inheritance.  Members  of  a  particular  race  differ  so  much 
from  each  other  because  they  are  each  the  offspring  of  different  parents 
each  of  whom  traces  a  different  lineage  containing  different  parents 
buttons  from  other  breeding  populations.  Races  are  much  more  like 
stews  than  homogenized  sauces. 

Because  of  the  diversity  within  races,  the  concept  of  race  has  most 
meaning  when  applied  to  populations  rather  than  to  individuals. 
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Imagine  how  little  meaning  it  would  have  in  terms  of  the  over-all 
nature  of  a  Mulligan  stew  to  describe  or  specify  in  great  detail  the 
composition  of  a  single  potato  or  chunk  of  meat  in  the  stew.  Similarly 
one  does  not  learn  much  about  the  nature  of  a  race  by  studying  a  single 
member  of  the  race.  What  one  is  interested  in  is  the  oyer-all  composi¬ 
tion — the  entire  recipe.  We  have  already  seen  that  it  is  possible  to 
establish  statistical  criteria  for  recognizing  racial  populations.  For 
instance,  when  one  encounters  a  population  in  which  tne  majority  of 
individuals  have  type  0,  Rh  positive  blood,  dry  ear  wax,  and  a  char¬ 
acteristic  fingerprint  pattern,  he  can  identify  that  population  as  Amer¬ 
ican  Indian.  Paradoxically,  through,  if  he  were  asked  to  predict  the 
fingerprint  pattern  or  the  blood  type  of  any  particular  Indian  in  that 
same  imputation,  he  could  not  do  so  with  certainty.  If.  for  example, 
a  doctor  assumed,  without  checking,  that  every  pint  of  blood  from  an 
Indian  reservation  was  type  O  he  would  not  only  be  incorrect  but 
criminally  negligent.  It  is  crucial  to  bear  in  mind  that  racial  charac¬ 
terizations  reflect  the  average  for  a  group  but  cannot  describe  the 
isolated  individual,  who  is  unique. 

Some  students  of  race  have  suggested  that  all  of  the  races  we  see  in 
the  world  today  arose  by  combinations  of  a  few — maybe  four  or  five- 
basic  racial  types.  This  theory  may  or  may  not  be  true.  We  do  not 
know  enough  about  the  origin  of  human  races  to  say.  What  we  can 
say  is  that  there  are  far  more  than  four  or  five  major  breeding  popu¬ 
lations  of  mankind  today.  Actually,  even  by  conservative  estimation, 
more  than  two  dozen  breeding  populations  and  hence  races  can  be  rec¬ 
ognized.  This  list  includes  such  diverse  groups  as  the  American  In¬ 
dian,  tiie  Northwest  European,  the  Southeast  Asian,  the  Bushman,  the 
Mediterranean  peoples,  the  West  African  Black,  the  Australian  Abo¬ 
rigine,  and  the  American  Black. 

II— Why  Discuss  Race? 

We  do  not  discuss  race  merely  to  recognize  and  point  out  variations 
between  groups.  We  want  to  see  what  contributions  an  exploration  of 
the  biology  of  race  can  make  to  a  discussion  of  two  larger  questions, 
one  of  considerable  academjc  interest,  the  other  of  great  practical  im¬ 
portance.  First,  for  the  satisfaction  of  our  own  curiosity  we  want  to 
know  why  there  are  different  races  and  how  they  might  nave  come  to 
be.  Second,  given  the  observed  biological  differences  among  races 
what,  if  any,  is  their  significance  for  society  1 
In  order  to  answer  the  question  of  racial  origins  it  is  necessary  to 
look  into  the  origin  of  man  nimself  and  consider  how  biological  varia¬ 
tion  may  have  played  a  role  in  his  successful  adaptation  to  many  dif¬ 
ferent  environments.  During  the  course  of  his  evolution,  we  know 
that  man,  like  all  other  living  things,  responded  to  his  environment 
by  adapting  biologically.  Many  of  the  characteristics  such  as  skin  color 
and  body  build  that  we  recognize  as  associated  with  race  represent 
adaptations  evolved  by  man  living  in  widely  differing  environments. 
Since  his  emergence  in  the  warm,  sunny  climates  of  Africa  some  two 
million  years  ago  man  has  successfully  invaded  and  made  his  home 
in  vastly  different  areas  of  the  world.  A  key  to  man’s  global  success 
has  been  the  ability  of  different  human  populations  to  evolve  varia- 

7T-MS0 — w — s 


a 


30 


tions  in  skin  color,  body  structure,  blood  chemistry,  and  physiology 
best  suited  for  survival  in  different  environments. 

I  do  not  mean  to  suggest  that  every  racial  characteristic  is  or  has 
been  a  significant  factor  m  the survival  of  the  population  that  it  marks. 
In  considering  the  origin  of  races,  we  find  that  a  number  of  such 
“passenger”  traits  (nonpaying  in  a  survival  sense  but  along  for  the 
ride)  have  been  included  in  the  inheritance  of  racial  populations.  Such 
variations  are  due  to  two  factors — the  vagaries  of  chance  and  racial 
interbreeding.  Both  chance  and  interbreeding  introduce  characteris¬ 
tics  into  populations  which  though  fascinating  to  those  who  find  it 
amusing  to  classify  races  have  no  role  in  aiding  or  hindering  survival. 

Ill— Thb  Social  Implications  op  Rack 

What  are  the  social  implications  of  race?  Exploring  this  question 
on  which  nearly  everyone  nas  an  opinion  we  must  recognize  that  there 
are  extreme  positions.  At  one  extreme  is  the  conviction  that  race  is  of 
primary  and  critical  importance  in  determining  the  ability  of  an  in¬ 
dividual  to  function  in  a  particular  society.  At  the  other  end  of  the 
spectnm  is  the  assertion  that  the  notion  of  race  is  a  fundamentally 
useless  and  impractical  one.  Recognizing  that  one  of  these  positions, 
the  one  that  suggests  much  of  an  individual's  behavior  rests  on  a  racial 
foundation,  is  more  socially  dangerous  than  the  other,  both  are 
incorrect. 

As  emphasized  earlier,  the  notion  of  race  is  statistical  and  describes 
the  characteristics  of  populations.  It  does  not  and  cannot  describe  a 
particular  individual  m  a  population.  Any  attempt  to  predict  the  in¬ 
telligence,  the  body  build,  the  blood  type,  or  even  the  skin  color  of  an 
individual  from  a  knowledge  of  his  racial  population  is  hopeless.  All 
Northwest  Europeans  are  not  fair-skinnd.  all  Blacks  are  not  black, 
and  all  Japanese  are  not  short-statured.  Given  the  internal  variation 
of  races,  it  is  obvious  that  the  genera]  characteristics  of  the  popula¬ 
tions  tell  little  about  the  specifics  of  an  individual  in  that  population. 

At  the  same  time,  there  are  implications  of  practical  importance 
that  flow  from  the  notion  of  race.  For  instance,  race  has  important 
medical  implications.  A  number  of  diseases  are  race-related.  Two  good 
examples  are  sickle-cell  anemia  and  Tay-Sachs  disease. 

In  the  United  States  sickle-cell  anemia  is  found  almost  exclusively 
among  Blacks.  This  hereditary  disease  is  characterized  by  a  failure  of 
the  red  blood  cells  to  carry  sufficient  oxygen  and  their  assumption  of 
a  sicklelike  shape.  The  particular  gene  for  sickle-cell  anemia  may  be 
carried  in  a  recessive  or  silent  state  by  individuals  who  are  healthy 
themselves.  The  existence  of  healthy  carriers  is  accounted  for  by  the 
fact  that,  with  few  exceptions,  an  individual  carries  two  sets  of  each 
hereditary  determinant  or  gene.  One  set  comes  from  the  father  and 
the  other  from  the  mother.  If  a  person  carries  one  sickling  gene  but 
also  a  normal  gene  for  the  characteristic,  the  normal  gene  will  be  domi¬ 
nant.  However,  when  two  healthy  carriers  mate  and  produce  off¬ 
spring  there  is  a  25  percent  chance  that  a  child  produced  by  their 
union  vyill  receive  a  sickling  gene  from  each  parent.  When  an  indi¬ 
vidual  bears  two  sickling  genes  the  debilitating  and  often  fatal  disease 
of  sickle-cell  anemia  results. 

Tay-Sachs  disease  (TSD)  is  a  hereditary  disease  that  results  in  the 
progressive  deterioration  of  the  brain.  Afflicted  individuals  usually  die 
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within  two  years  of  birth.  It  is  found  in  populations  of  Jews  who 
happen  to  be  of  the  same  race  because  they  trace  their  ancestry  back  to 
Silesia  and  Poland.  Among  such  Jews  about  one  person  in  40  is  a 
healthy  carrier.  Again,  as  in  the  case  of  sickle-cell  anemia,  when  these 
carriers  mate  there  is  a  25  percent  chance  of  producing  a  child  with 
TSD.  Unfortunately,  though  research  is  currently  in  progress,  there 
is  as  yet  no  test  thrt  will  reveal  healthy  carriers  oi  the  USD  gene. 

In  addition  to  their  medical  importance,  constitutional  differences 
between  racial  populations  have  implications  for  mass  production  of 
such  things  as  clothing.  A  garment  manufacturer  decides  how  long  to 
make  the  sleeves  and  how  to  proportion  the  seat  or  the  trouser  length 
of  a  ready-made  suit  on  the  oasis  of  averages.  If  these  averages  are 
compiled  for  one  population  and  the  garments  are  sold  to  another,  the 
volume  of  requests  for  alterations  islikelv  to  be  high.  Many  Blacks 
will  find  that  the  sleeves  of  garments  modeled  on  White  populations 
are  too  short.  Oriental  populations  with  their  longer  bodies  and  rela¬ 
tively  shorter  limbs  will  find  these  same  sleeves  too  long.  The  experi¬ 
ence  of  tailors  performing  alterations  and  minority  populations 
buying  ready-made  clothes  will  confirm  the  fact  of  average  racial  dif¬ 
ferences  in  body  build. 

So  it  is  true  that  certain  features  in  the  medical  histories  of  popu¬ 
lations  and  visits  to  the  tailor  can  be  race-related.  What  about  be¬ 
havior?  Do  some  races  have  higher  frequencies  of  genes  for  certain  be¬ 
havioral  patterns  than  others,  junt  as  some  populations  have  higher 
frequencies  of  genes  for  sickle-cell  anemia  or  Tay-Sachs  disease?  The 
answer  depends  on  the  type  of  behavior.  It  is  a  type  of  behavior  which 
depends  on  traits  whose  gene  frequencies  vary  from  one  racial  popu¬ 
lation  to  another,  then  the  answer  is  yes,  definitely.  Average  popula¬ 
tion  height  is  a  good  example  of  a  race-related  genetically  determined 
trait  that  is  important  in  the  type  of  behavior  known  as  basketball 
playing,  an  activity  that  places  an  extraordinjuypremium  on  height 
Consequently  taller  populations  such  as  certain  Caucasoid  and  Black 
groups  have  a  distant  genetic  advantage  for  the  practice  of  this  be¬ 
havioral  pattern  over  shorter  groups  such  as  Mongoloids  or  Bushmen. 
And  while  a  particular  Japanese  may  be  a  superior  basketball  player, 
we  expect  taller  populations  to  produce  more  Jerry  Wests  and  Wilt 
Chamberlains. 

On  the  other  hand  the  decathlon  is  a  tournament  that  samples  an 
exceedingly  broad  spectrum  of  abilities  including  speed,  endurance, 
body  poise,  and  even  the  personality  trait  of  determination.  In  an  event 
which  tests  such  a  wide  range  of  different  abilities  the  particular  in¬ 
born  strengths  of  a  population  for  one  event  tend  to  be  balanced  off 
by  its  inborn  weaknesses  for  another.  Hence,  a  decathlon  winner  is  a 
rare  combination  of  balanced  excellence  that  is  hs  likely  to  be  produced 
by  one  race  as  another.  We  are  not  surprised  to  find  that  the  list  of 
decathlon  stars  includes  Bob  Mathias  (a  Caucasoid),  C.  K.  Yang  (an 
Oriental),  and  Refer  Johnson  (a  Black). 

There  are,  of  course,  many  types  of  benavior  which  do  not  lend  them¬ 
selves  to  such  simple  analysis  or  race-relatedness.  There  are  behavioral 
characteristics  which,  though  substantially  inherited,  depend  upon  a 
suitable  environment  for  their  fullest  development  When  one  attempts 
to  make  interracial  comparisons  of*  such  environment-sensitive  traits 
between  racial  groups  whose  experience  and  environment  differ,  great 
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difficulty  is  encountered  in  deciding  to  what  degree  the  observed  dif¬ 
ference  is  caused  by  nature  and  therefore  genetically  determined  and 
how  much  is  a  result  of  nurture  and  hence  a  reflection  of  culture  and 
experience. 

Performance  on  IQ  test  is  an  example  of  genetically  determined  be¬ 
havior  which  is  environment-sensitive.  Interracial  differences  in  per¬ 
formance  on  IQ  tests  are  matters  of  documented  fact.  Here  in  the 
United  States,  for  instance,  Black  populations  score  lower  on  IQ  tests 
than  White  populations.  Does  this  mean  that  Blacks  are  of  inherently 
lower  intellectual  (lotential  than  Whites  or  does  it  reflect  a  difference 
in  the  experience  or  motivation  of  these  groups  ?  Guesses,  some  of  them 
informed,  have  been  made  but  no  one  really  knows  what  the  answer 
would  be  if  Whites  and  Blacks  shared  essentially  common  backgrounds. 
The  fact  is  that  at  present  these  grou|>s  by  and  large  live  apart,  attend 
different  schools,  are  motivated  oy  different  factors,  and  honor  dif¬ 
ferent  values.  Until  all  of  these  factors  can  be  properly  evaluated,  an 
explanation  for  the  observed  differences  in  IQ  scores  must  be  delayed. 

These  considerations  of  the  relationship  between  race  and  behavior 
point  out  that  studies  of  human  variation  cannot  produce  conclusive 
answers  when  critical  bits  of  information  are  unknown  or  unavailable 
and  thus  serve  to  remind  us  of  an  important  point.  In  considering  the 
subject  of  race  and  races  understanding  depends  not  only  on  knowing 
what  is  known  but  also  in  realizing  what  is  not. 


STATEMENT  OF  IRVING  I.  GOTTESMAN 


Mr.  Chairman  and  members  of  the  committee,  my  name  is  Irving 
I.  Gottesman  and  I  am  a  Professor  of  Psychology  at  the  University 
of  Minnesota  and  a  Director  of  the  Behavior  Genetics  Training  Pro¬ 
gram  there.  Although  I  am  Chairman  of  the  Public  and  Professional 
Affairs  Committee  of  the  newly-formed  Behavior  Genetics  Society, 
I  do  not  appear  in  that  capacity  today.  Bom  to  Jewish-Hungarian 
immigrants,!  was  reared  in  the  Hough-Glenville  district  of  Cleveland, 
Ohio  and  attended  a  “quality  integrated”  elementary  school  (Miles 
Standuh)  in  the  1930’s  without  knowing  until  much  later  that  it  de¬ 
served  a  special  label.  I  participated  fully  in  the  American  Dream, 
graduating  from  Shaker  Heights  High  School,  earning  a  B.S.  from 
Illinois  Institute  of  Technology,  serving  as  a  naval  officer  during  the 
Korean  War,  and  then  becoming  a  Ph.i).  at  the  University  of  Min¬ 
nesota.  I  have  had  the  privilege  of  teaching  at  Harvard  Univereity 
and  the  University  of  North  Carolina  ana  was  a  USPHS  Special 
Fellow  in  psychiatric  genetics  at  the  Medical  Research  Council  Unit 
in  London  (1968-64).  I  have  been  concerned  with  the  role  of  genetics 
in  human  adaptive  behavior,  personality,  and  mental  disorders  for 
the  past  fourteen  years;  in  passing,  I  have  personally  studied  more 
than  800  pairs  of  twins.  My  publications  in  these  areas  include  three 
books  and  numerous  scientific  articles  including  a  chapter,  “Bio¬ 
genetics  of  Race  and  Class,”  in  the  book  edited  by  Deutsch,  Katz,  and 
Jensen,  Social  Clou }  Race,  and  Psychological  Development  (1968). 

I  am  an  Associate  Editor  of  the  American  Journal  of  Human  Genetics , 
Social  Biology ,  and  Behavior  Genetics ,  and  for  five  years  served 
in  similar  capacity  for  Monographs  of  the  Society  for  Research  in 
Child  Development. 

Closed  minds,  of  whatever  persuasion,  are  unwarranted  on  the  na¬ 
ture-nurture  aspects  of  human  behavior,  and  serve  mainly  to  aid  and 
abet  those  who  must  rationalize  their  prejudices.  It  is  unfortunate  but 
true  that  many  of  the  facts  generated  by  our  research  on  behavior  can 
be  misused  by  racists  and  bigots  in  support  of  apartheid  mentality. 
Knowledge,  like  fire,  can  be  used  for  good  or  evil,  but  few  people  wish 
that  fire  nad  never  been  invented.  The  political  distortion  of  sound 
biological  ideas  in  the  past  has  given  the  science  of  human  genetics 
a  bad  reputation  which  it  is  trying  to  overcome. 

Professor  Marvin  Breaker,  the  noted  Princeton  sociologist,  has 
observed  that  “The  capacity  oi  any  minority  to  accept  serenely  the  fact 
of  resemblances  and  differences  among  people  presupposes  that  the 
majority  will  not  frustrate  their  aspirations  for  full  emancipation. 
There  are  differences  in  average  IQ  scores  among  white  ethnic  groups, 
but  the  origin  and  nature  of  Irish  characteristics,  for  example,  are  not 
a  matter  or  public  debate  or  anxious  self-scrutiny,  precisely  because 
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a  once-persecuted  minority  has  now  been  absorbed — despite  an  unfav¬ 
orable  stereotype — into  the  mainstream  of  American  society.  In  mis 
connection,  [some]  seem  to  believe  that  any  appearance  of  scientific 
support  of  a  doctrine  of  intrinsic  race  differences  might  have  unfor¬ 
tunate  effects  on  the  attitudes  of  the  white  population.  It  would  pre¬ 
sumably  reduce  the  fervor  of  the  virtuous,  justify  the  passivity  of  the 
uncommitted,  and  provide  moral  succor  to  the  bi/?ot.  These  defensible 
expectations  must  be  balanced  against  countervailing  considerations. 
An  ideology  that  tacitly  appeals  to  biological  equality  as  a  condition 
for  human  emancipation  corrupts  the  idea  of  freedom.  Moreover,  it 
encourages  decent  men  to  tremble  at  the  prospect  of  “inconvenient 
findings  that  may  emerge  in  future  scientific  research.  This  unseemly 
anti-intellectunlism  is  doubly  degrading  because  it  is  probably  unnec¬ 
essary”  (Bressler,  1967). 

In  preparing  for  my  appearance  here  today  I  struggled  with  the 
problem  of  defining  “equal  educational  opportunity”;  I  believe  the 
definition  has  bedeviled  and  eluded  you,  for  good  reasons.  The  Declara¬ 
tion  of  Independence  was  too  succinct  when  it  said  “that  all  men  are 
created  equal.”  Equal  in  that  context  meant  deserving  equal  protection 
of  the  law  and  the  inalienable  right  to  the  equal  opportunity  for  devel¬ 
oping  their  capacities  to  the  fullest  practical  extent.  It  could  not  have 
meant  that  the  capacities  of  men  are  identical ;  the  distinction  between 
equality  and  identity  helps,  I  believe,  add  to  perspective.  The  genetic 
diversity  which  characterizes  our  species  is  a  necessary  and  marvelous 
part  of  our  evolutionary  heritage  which  has  permitted  us  to  survive. 

If  we  shift  our  attention  to  the  concept  of  equal  nutritional  oppor¬ 
tunity ,  for  a  minute,  it  will  highlight  some  of  the  problems  with  equal 
educational  opportunity.  The  goal  in  this  instance  being  to  guarantcc 
freedom  from  starvation  as  a  minimum  and  optimum  nutrition  as  an 
ideal.  You  can  now  see  that  equality  of  inputs  will  not  guarantee  our 
goals  for  nutrition  (or  education) ;  some  individuals  would  get  too 
much  food  and  some  not  enough.  You  can  also  see  that  equality  of  out¬ 
puts  is  an  inadequate  and  unreasonable  criterion  for  the  presence  of 
equal  nutritional  oppoitunity  since  we  cannot  mandate  identical  height 
and  weight  for  men,  women,  and  children,  just  as  we  cannot  mandate 
identical  achievement  levels  at  the  end  of  compulsory  education  ages. 
Equal  availability  of  resources  so  that  an  individual  could  optimize  his 
nutritional  needs  is  the  one  sense  of  equal  nutritional  opportunity  that 
permits  a  pragmatic  definition ;  and  so  too  with  education,  I  believe. 
Unfortunately  there  is  nothing  comparable  yet  to  a  sex,  height,  age, 
and  body  build  chart  in  the  field  of  education  which  would  permit  pre¬ 
scribing*  optimums  for  education,  but  efforts  are  being  made.  I  like  the 
nutrition  analogy  to  education  for  other  reasons  too.  It  implies  that 
different  menus  can  be  equally  effective,  that  variety  is  necessary  to 
avoid  boredom,  that  some  individuals  may  be  allergic  or  unable  to  cope 
with  certain  subjects  but  tolerate  others,  and  that  some  will  show  spe¬ 
cial  aptitudes  for  some  subjects  and  not  others. 

The  great  humanitarian  and  evolutionist  Dobzhansky  has  summa¬ 
rized  these  issues  as  well  as  anyone:  “It  is  a  perversion  of  the  ethic  of 
equality  to  endeavor  to  reduce  everybody  to  a  uniform  level  of  achieve¬ 
ment.”  “From  each  according  to  his  ability”  is  the  famous  motto  of 
Marxian  socialism,  and  it  behooves  democracy  to  grant  no  less  recog¬ 
nition  to  the  diversity  of  human  individualities.  This  is  not  an  apology 
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for  “rugged  individualism”:  the  “ruggedness”  amounts  often  to  indif¬ 
ference  or  even  contempt  for  individualities  of  others.  Equality  is, 
however,  not  an  end  in  itself  but  a  means  to  an  end,  which  can  only  be 
the  self-actualization  of  human  individuajs  and  the  fullest  possible 
realization  of  their  socially  valuable  capacities  and  potentialities.  Indi¬ 
viduals  and  groups  will  arrange  their  lives  differently,  in  accordance 
with  their  diverse  notions  of  what  form  of  happiness  they  wish  to  pur¬ 
sue.  Their  contributions  to  mankind's  store  of  achievements  will  be 
different  in  kind  and  in  magnitude.  The  point  is  that  everyone  should 
lie  able  to  contribute  to  the  limit  of  his  ability.  To  deny  the  equality  of 
opportunity  to  persons  or  groups  is  evil,  oecause  it  results  in  wastage  of 
talent,  ability,  and  aptitude,  besides  being  contrary  to  the  basic  ethic 
of  humanity. 

The  current  state  of  knowledge  about  the  origins  or  causes  of  the 
observed  racial  and  social  class  differences  observed  in  IQ  test  scores, 
and  educational  and  social  attainment  does  not  deserve  any  reverence. 
Both  scientists  and  the  general  public  who  manage  to  cut  through  the 
thick  fog  of  rhetoric  surrounding  these  inflammatory  issues  are  then 
confronted  by  a  welter  of  contradictory  facts,  near  facts,  contradictory 
opinions  about  the  same  facts,  scientific  opinions,  and  opinions  of  sci¬ 
entists.  The  public  is  bound  to  be  confused  by  the  distinction  between 
the  assertion  of  a  hypothesis  and  the  assertion  of  an  established  truth. 
The  host  of  caveats  and  underlying  assumptions  which  should  accom¬ 
pany  information  on  human  differences  and  similarities  are  seldom 
made  explicit.  A  scientist  may  choose  to  behave  like  a  lawyer  in  an 
adversary  proceeding  and  only  select  and  present  the  data  which  sup¬ 
port  one  point  of  view;  there  is  no  law  against  this  style  of  writing. 
I  am  conflicted  about  the  benefits  of  scientists  conjecturing  in  “public” 
about  the  alleged  genetic  basis  of  the  difference  between  intelligence 
test  scores  of  blacks  and  whites  in  this  country,  ever  mindful  of  aca¬ 
demic  freedom,  Galileo,  and  Lysenko.  But,  could  this  be  an  instance 
(pace  Holmes)  analogous  to  shouting  “EIRE!  ...  I  think”  in  a 
crowded  theater,  as  suggested  by  my  colleague  Professor  Scarr. 

On  n^y  desk  I  have  a  philosophical  caption  by  the  Peanuts  car¬ 
toonist  Schulz;  it  reads,  “There’s  no  heavier  burden  than  a  great  po¬ 
tential  1”  In  my  view  the  social  and  behavioral  sciences  are  in  that  pre¬ 
dicament— they  have  a  great  potential,  unrealized  as  yet,  for  contrib¬ 
uting  to  the  solutions  to  the  problems  surrounding  Equal  Educational 
Opportunity.  Right  now,  however,  most  of  the  information  we  have 
about  learning,  cognition,  motivation,  genetic  aspects  of  human  be¬ 
havior,  forgetting,  and  achievement  is  in  the  category  of  basic  science 
and  is  far  from  being  translatable  into  useful  applied  knowledge  for 
the  problems  of  society.  We  have  accumulated  a  lot  of  data  about  maze 
running  in  rats,  reinforcement  schedules  in  pigeons,  and  eyelid  condi¬ 
tioning  and  nonsense  syllable  learning  in  college  sophomores,  but  no 
definitive  knowledge  about  how  language,  thought,  or  reading  with  all 
their  complexities  are  acquired  ana  perfected.  The  neurophysiology 
and  molecular  biology  of  learning  are  virtually  terra  incognita.  As  one 
of  our  foremost  theorists  Professor  William  Estes  said  in  1970,  “. . .  a 
discipline  having  to  do  with  the  development  of  learning  ability  has 
only  begun  to  take  form.”  I  have  no  intention  of  belittling  the  basic 
accomplishments,  but  I  do  bemoan  the  fact,  for  example,  that  our 
nearest  primate  relative,  the  chimpanzee,  has  hardly  been  tapped  as  a 
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source  of  information.  The  structure  of  higher  education  in  this  coun¬ 
try  speaks  to  the  split  between  the  applied  and  basic  aspects  of  human 
education.  We  have  Schools  of  Education  administratively  and  intel¬ 
lectually  isolated  from  Qraduate  Schools  of  Psychology,  even  to  the 
point  of  offering  different  doctoral  degrees  (Ed.D.  vs.  Ph.D.).  Be¬ 
havioral  genetics  is  to  education  as  Physics  is  to  structural  engineer¬ 
ing;  one  doesn’t  ask  a  behavioral  geneticist  how  to  educate  a  child  nor 
a  physicist  how  to  build  a  bridge,  although  each  provides  information 
which  feeds  in  to  such  applied  endeavors.  The  National  Institute  of 
Education  proposed  in  President  Nixon’s  speech  of  March  24,  1970 
to  conduct  and  sponsor  basic  and  applied  educational  research  has  the 
potential  for  alleviating  some  of  the  woes  of  equal  educational 
opportunity. 

From  the  vantage  point  of  a  behavioral  geneticist,  I  believe  I  can 
make  a  useful  contribution  to  the  deliberations  of  this  Committee  by 
citing  some  widely  held  opinions  about  race,  class,  and  intellect  ana 
then  commenting  on  the  faults  and  virtues  of  the  propositions. 

1.  Tub  IQ  Test  Measures  Innate  Intellectual  Ability 

Not  true.  At  best  it  is  an  indicator  of  it,  the  result  of  a  particular 
genetic  endowment  developmentally  (ontogenetically)  elaborated  by 
successive  interactions  with  relevant  pro  ana  post  natal  environmental 
events.  IQ  is  a  phenotypic  characteristic;  we  cannot  measure  the  gen¬ 
etic  capacity  of  an  individual  for  behaving  intelligently.  However,  the 
IQ  test  is  a  good  predictor  of  success  in  school  for  groups  of  middle- 
class  children  of  whatever  race.  IQ  is  not  the  same  as  achievement;  in 
fact  it  only  accounts  for  some  26%  of  the  variance  in  various  abili¬ 
ties.  Children  matched  for  IQ  do  uot  perform  at  the  same  level  on 
achievement  tests  (Baughman  and  Dahistrom,  1968).  I  like  to  think 
of  IQ,  when  validly  assessed,  as  analogous  to  the  horsepower  of  a  car. 
It  tells  you  one  of  many  useful  facts,  but  is  not  sufficient  to  permit  pre¬ 
diction  of  the  performance  of  the  car  over  its  lifetime;  a  VW  and  a 
Ferrari  will  both  do  the  job  of  getting  you  from  New  York  to  San 
Francisco.  Professor  Jensen  has  made  the  good  point  that  you  don’t 
throw  away  a  thermometer  just  because  it  tells  you  you  have  a  fever 
and  you  don’t  want  one.  I  agree  and  urge  that  accurate  individual 
assessment  form  the  basis  for  individualized  instruction.  However, 
there  are  at  least  two  situations  I  can  imagine  where  you  would  not 
take  action  as  a  result  of  the  thermometer  reading.  If,  unknown  to  the 
examiner,  a  child  had  been  sucking  on  ice  cubes  or  drinking  hot  tea 
before  testing,  you  would  be  obtaining  accurate  but  misleading  infor¬ 
mation.  I  would  suggest  to  you  with  respect  to  the  IQ  testing  of  many 
disadvantaged  children,  that  the  readings  reflect  an  intellectual  diet 
of  ice  cubes  between  the  time  of  conception  and  entrance  to  elementary 
school.  One  last  point  about  the  complexity  of  human  intellect :  IQ  is  a 
useful  but  greatly  oversimplified  means  to  assess  the  120  or  so  com¬ 
ponents  of  it  posited  by  Guilford. 

2.  The  10  to  20  IQ  Point  Differences  Between  Large  Samples  of 

Black  and  White  Children  Cannot  be  Taken  as  Proof  of 

“Genetic  Inferiority” 

True.  Although  genes  could  be  involved  to  some  extent,  the  pheno¬ 
typic  differences  do  not  compel  a  genetic  explanation.  Even  in  the 
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case  of  identical  twins  when  the  genes  in  common  are  known  to  be  the 
same,  very  large  differences  in  IQ  scores  and  achievement  have  been 
observed  for  some  pairs  whether  they  have  been  reared  together  or 
apart.  Professor  Jensen  has  made  a  case  to  the  effect  that  the  20  or 
24  point  IQ  differences  between  identical  twins  are  compatible  with 
tho  hy|>othcsis  that  they  could  have  occurred  by  chance,  I  would  put 
it  otherwise.  The  large  differences  between  individuals  matched  genet¬ 
ically  are  associated  with  systematic  differences  in  the  environment, 
prenatally  and  lxist natal ly,  including  educational  opportunity,  social 
class,  physical  factors,  and  personality  factors.  My  London  colleague 
James  Shields  who  has  personally  studied  more  pairs  of  identical 
twins  reared  apart  than  anyone  else  has  made  similar  suggestions. 
Whether  the  differences  arc  ultimately  shown  to  be  due  to  chance  or 
systematic  environmental  effects,  the  fact  remains  that  both  inter¬ 
pretations  a iv  compatible  with  the  data.  Compatibility  between  data 
and  hypothesis  is  necessary  but  does  not  constitute  proof  ;  an  impar¬ 
tial  judge  would  need  more  data  to  reach  a  verdict  on  which  of  us,  if 
either,  is  correct.  To  the  extent  that  it  is  valid  to  invoke  evolutionary 
theory  in  this  debate,  it  would  not  lead  us  to  expect  a  difference  be¬ 
tween  grou])s,  although  separated  in  time  and  space,  if  the  trait  under 
consideration  were  under  the  same  kind  of  selection  pressure  (i.e., 
conferred  the  same  selective  advantage).  Parallel  rather  than  diver¬ 
gent  evolution  would  have  taken  place.  It  is  difficult  to  conceive  of 
any  human  environment  in  which  poor  adaptive  behavior  or  unsuc¬ 
cessful  problem  solving  would  have  given  an  advantage  to  their  gene 
carriers. 

3.  Even  When  Blacks  and  Whites  abb  Matched  fob  Socxal- 
Economic  Status,  the  Blacks  Obtain  Much  Loweb  IQ  Scobes 

Not  so,  according  to  the  most  recent  careful  work  in  this  area  by 
I)r.  Paul  Nichols.  He  used  5,256  white  and  4,613  black  7-year-ola 
children  who  formed  the  Boston,  Baltimore,  and  Philadelphia  samples 
of  the  NINDS  Collaborative  Project.  By  city,  the  parents  were 
matched  for  education,  occupation,  and  income.  The  results  for  their 
children :  in  Boston,  average  IQ  for  whites  and  blacks,  104.2  vs.  100.0; 
in  Baltimore/Philadelphia,  for  whites  and  blacks,  95.8  vs.  91.2.  It 
is  only  when  you  contrast  Boston  whites  with  Baltimore/Philadelphia 
blacks  that  the  typical  15-point  deficit  is  found.  Very  similar  data 
were  obtained  when  the  same  children  were  tested  at  age  4. 

4.  Bona  Fide  Mental  Retardation  and  IQ  Scores  Under  90  Would 

Remain  Even  With  Equal  Educational  Opportunity 

Sad,  but  true.  Look  at  a  country  with  pragmatic  socialism  like 
Sweden.  Two  per  cent  or  so  of  the  population  are  mentally  retarded 
and  have  IQs  less  than  70  just  like  in  this  country.  The  distribution 
of  scores  is  virtually  identical  with  that  for  the  white  U.S.  popula¬ 
tion  with  a  mean  of  100.  However,  the  IQ  scores  of  disadvantaged 
children  is  a  poor  predictor  of  bona  fide  mental  retardation. 

5.  Like  Begets  Like,  or  Like  Father,  Like  Son 

Cats  do  have  kittens  rather  than  puppies,  but  the  son  of  a  ditch 
digger  is  not  destined  by  his  genes  to  nave  his  father’s  occupation 
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or  IQ.  If  we  look  at  the  children  of  semi-skilled  workers  (Burt,  1961), 
for  example,  they  range  in  IQ  all  the  way  from  55  to  135  with  an 
average  of  98.9.  The  workers  themselves  ranged  from  65  to  125  with 
an  average  of  97.8.  These  kinds  of  data  reveal  the  fallaciousness  of 
typological  thinking”;  knowing  the  average  for  a  group  of  individ¬ 
uals  does  not  permit  you  to  state  the  value  for  an  individual  in  that 
group,  whether  the  group  be  defined  simplistically  by  class  or  color. 

.  6.  Talent  is  Rewarded  bt  Upward  Social  Mobility 

By  and  large  this  is  correct  for  the  U.S.  white  population,  but  we 
do  not  know  to  what  extent  it  mav  be  true  for  the  black  population. 
Dr.  J.  Waller  (1971)  has  shown  that  of  sons  averaging  30  IQ  points 
higher  than  their  fathers,  67%  moved  to  a  higher  social  class;  of 
sons  averaging  30  IQ  points  lower  88%  moved  to  a  lower  social  class. 
The  same  phenomenon  of  social  mobility  as  a  function  of  ability  has 
been  observed  in  England,  but  to  a  lesser  degree.  A  total  of  55%  of 
sons  in  Waller’s  sample  changed  their  social  class  compared  to  their 
fathers  in  both  the  upward  and  downward  directions.  The  net  result 
of  an  open-class  democratic  system  combined  with  equality  of  oppor¬ 
tunity  And  assortative  mating  is  a  process  which  in  the  long  run  guar¬ 
antees  genetically  based  differences  among  social  classes.  When  blacks 
are  permitted  to  have  social  mobility  as  a  consequence  of  their  talent, 
stratification  similar  to  that  in  the  white  population  is  likely  to  result. 

7.  The  Degree  or  Genetic  Determination  or  IQ  Scores  is 

Generally  High 

Yes,  in  the  white  populations  in  which  it  has  been  calculated  it 
runs  Between  50%  ana  80%,  but  so  what?  The  statistic  called  herita- 
bility  characterizes  a  trait  only  under  the  conditions  of  history  of  that 
sampled  population.  The  value  can  be  reduced  by  changing  from  an 
expressive  to  a  suppressive  environment,  as  well  as  increasedoy  chang¬ 
ing  to  a  more  trait-relevant  expressive  environment.  One  might  say, 
heritability  today  and  gone  tomorrow. 

8.  Large  Changes  in  Trait  Values  Require  Large  Changes  in 

Gene  Pools 

Not  correct.  In  1960,  9%  of  black  families  had  incomes  greater 
than  ten  thousand  dollars  a  year;  in  1970  the  percent  rose  to  24%. 
In  1960,  38%  of  all  blacks  aged  25-29  had  completed  high  school; 
in  1970,  the  percent  rose  to  56%.  In  1900,  the  life  expectancy  of  a 
black  male  was  32,  in  1940,  it  was  52,  and  in  recent  times  about  61 
(still  six  years  less  than  for  a  white).  Such  dramatic  changes  in 
“Achievements”  in  so  short  a  time  cannot  reasonably  be  attributed  to 
genetic  changes,  but  they  are  compatible  with  the  conclusion  that  the 
black  population  in  this  country  is  making  increasing  use  of  the  op¬ 
portunities  available.  It  appears  as  if  even  more  tolerance  and  more 
civil  rights  legislation  will  be  required  after  the  day  of  equal  educa¬ 
tional  opportunity  has  arrived:  the  average  income  of  a  white  man 
with  a  high  school  education  is  $8,631  while  a  black  man  with  the  same 
amount  of  education  has  an  average  income  of  only  $6,144. 


39 

In  conclusion,  I  hope  the  deliberations  of  this  Select  Committee  on 
Equal  Educational  Opportunity  will  be  blessed  by  luck  and  wisdom. 
The  American  Dream  will  be  so  much  more  vital  and  fascinating  when 
it  is  in  multicolor  red,  brown,  black,  and  yellow,  instead  of  mono¬ 
chromatic  white. 


BIOLOGY,  SOCIAL  STRUCTURE,  AND  EQUALITY 

(Talk  to  National  Conference  on  Social  Welfare,  Chicago, 

June  2, 1970.) 

By  Irving  I.  Goitesman,  University  of  Minnesota 

I  am  a  scientist  and  not  a  politician  or  a  social  activist.  If  you  believe 
that  knowledge  which  can  be  misued  by  bigots  or  racists  should  be 
withheld  from  public  knowledge,  I  will  have  reason  to  regret  my  ac¬ 
ceptance  of  Therese  Lansburgh’s  invitation  to  step  down  from  my  ivory 
tower  so  as  to  further  interdisciplinary  communication.  As  a  member 
in  good  standing  of  both  the  American  Civil  Liberties  Union  and  the 
American  Eugenics  Society,  and  as  a  university  professor  with  a  repu¬ 
tation  as  an  honest  broker  between  the  science  of  human  genetics  and 
the  science  of  human  behavior,  I  feel  that  I  can  share  with  you  some  of 
my  perspectives  (Gottesman,  1968, 1970)  on  the  biogeneics  of  race  and 
social  class  with  relative  immunity. 

Not  too  long  ago  in  the  the  British  House  of  Commons  a  question 
was  put  to  the  Minister  for  Education.  A  member  of  Parliament  said 
to  him,  “Sir,  it  has  come  to  my  attention  that  50  percent  of  the  people 
in  this  country  have  IQ  scores  less  than  100.  What  do  you  propose  to 
do  about  it?”  I  didn’t  expect  all  of  you  to  laugh  at  that  humorous 
anectdote  because  the  basic  biological  variability  of  many  human  char¬ 
acteristics  is  not  generally  appreciated. 

Seventy  years  ago  at  the  turn  of  the  century  Gregor  Mendel’s  (1822- 
84)  revolutionary  ideas  about  the  genetic  basis  for  the  transmission  of 
physical  resemblances  between  parents  and  offspring  were  rediscov¬ 
ered  and  widely  circulated — some  35  years  after  the  monk’s  garden  ex¬ 
periments.  The  awareness  of  genetics  coincided  with  the  publication 
of  the  equally  revolutionary  ideas  of  Sigmund  Freud’s  (1856-1939) 
“The  Interpretation  of  Dreams.”  Independently  of  these  major  de¬ 
velopments,  Charles  Darwin  (1809^82)  had  revolutionized  thinking 
about  man’s  status  in  the  universe  with  his  theory  of  evolution  enunci¬ 
ated  in  “The  Origin  of  Species”  (1859).  These  three  movements  were 
destined  to  overlap,  intertwine  and  greatly  influence  thinking  about 
the  basic  nature  oi  mankind  as  the  20th  century  unfolded.  Behavioral 
sciences,  dominated  by  the  more  prestigious  natural  sciences  eagerly 
embraced,  applied  and  misapplied  the  neat  principles  of  Mendelian 
genetics  to  their  burdensome,  unsolved  “diseases”— insanity,  feeble¬ 
mindedness,  and  alcoholism.  Regrettably,  unwarranted  eugenic  fervor, 
social  Darwinism  and  racism  were  stimulated  by  the  political  distortion 
of  sound  bological  ideas ;  I  categorically  disassociate  my  thinking  from 
such  evils  (cf.  Dunn,  1962 ;  Haller,  1963) . 

My  first  figure  shows  the  current  distribution  of  IQ  test  scores  in 
the  present  population  of  white-skinned  people.  Let  me  state  at  the 
outset  that  IQ  test  scores  cannot  routinely  oe  equated  with  intellectual 
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ability  or  capacity.  The  average  or  mean  score  is  100  and  the  range 
goes  from  about  IQ  60  to  IQ  160.  The  distribution  is  shown  by  the 
waded  lines.  The  otner  curve  you  see  in  the  figure  represents  the  theo¬ 
retical  distribution  of  IQ  scores  if  everyone  had  the  same  genes  with 
regal'd  to  intellectual  potential  and  all  variation  in  the  population  were 
only  due  to  environmental  factors.  ...  . 

The  next  figure  is  of  more  interest  even  though  it  is  still  theoretical 
because  it  is  relevant  to  prenatal  and  early  childhood  intervention.  In 
this  next  figure  you  again  see  in  the  shaded  area  the  current  distribu¬ 
tion  of  IQ  scores.  The  superimposed  curve  shows  you  what  the  theoret¬ 
ical  distribution  would  be  if  all  environmental  factors  were  equalised 
and  each  child  was  exposed  to  the  “average”  environment.  This  would 
mean  that  all  the  remaining  variation  is  due  to  genetic  factors.  You 
can  see  that  the  effect  of  having  everyone  exposed  to  the  average 
environment  results  in  the  elimination  or  some  very  low  and  some  very 
high  IQ  scores,  but  it  leaves  the  essential  distribution  intact.  This  curve 
should  make  it  clear  why  the  question  to  the  minister  of  education 
should  have  resulted  in  a  faugh. 

The  widely  held  notion  that  the  prediction  of  the  dehumanizing  con¬ 
ditions  which  infest  our  and  other  nations’  ghettos  would  lead  to  the 
elimination  of  individuals  wlthTow  IQ  scores  is  not  supportable. 

The  next  figure  shows  yob  the  empirically  obtained  IQ  score  dis¬ 
tributions  for  a  sample  of  1,800  Southeastern  Negro  elementary  school¬ 
children  and  for  the  normative  sample  on  the  Stanford-Binet.  The 
children  in  grades  1  through  6  were  representative  of  the  population 
of  black  children  In  Florida,  Georgia,  Alabama,  Tennessee,  am)  South 
Carolina.  As  you  can  see,  the  average  IQ  score  was  about  81.  The  aver¬ 
age  for  the  I960  normative  sample  of  white  children  was  about  IQ  I0B. 
Notice  at  the  same  time  that  the  overlap  of  the  two  distributions  Is 
virtually  complete.  The  major  question  aoout  the  differences  between 
the  two  distributions  {a,  “Do  they  represent  differences  in  the  genes 
or  differences  in  thsahyitonmenta!”  . 

Marvin  Brassier,  a  Princeton  sociologist,  has  noted  that  “The  ca¬ 
pacity  of  any  minority  to  Swept  serenely  the  fact  of  resemblances  and 
differences  among  people  presupposes  that  thejnajority  will  not  frus¬ 
trate  their  aspirations  for  M)  emancipation.  There  are  differences  in 
average  IQ  scores  among  white  ethnic  groups,  put  the  origin  and 
nature  of  Irish  characteristics,  for  example,  ire  not  i  matter  of  public 
debate  or  anxious  self -scrutiny,  Precisely  because  a  onoe-perascuted 
minority  has  now  been  absorbed— oespH#  unfavorable  stereotype — 
into  the  mainstream  of  American  society.  In  this  connection,  [some] 
seem  to  believe  that  any  appearance  of  scientific  support  of  a  dootrlna 
of  intrinsic  race  differences  might  have  Unfortunate  effects  on  the  atti¬ 
tudes  of  the  white  population.  It  would  pnui)i|pip|y  reduce  the  fervor 
of  the  virtuous,  justify  the  passivity  Of  [lie  uncommitted,  and  provide 
moral  succor  to  the  bigot.  These  defensible  expectations  must  be  bal¬ 
anced  against  countervailing  considerations.  An  ideology  that  tacitly 
appeals  to  biological  equality  as  a  condition  for  human  emancipation 
corrupts  the  idea  of  freedom.  Moreover,  it  encourages  decent  men  to 
tremble  at  the  prospect  of  “inconvenient”  findings  Thai  may  emerge 
in  future  scientific  research.  This  unseemly  antiintellectualism  is 
doubly  degrading  because  it  is  probably  unnecessary”  (Brassier,  1967). 
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What  kinds  of  concrete  meaning  can  be  attached  to  the  observed 
average  differences  of  10  IQ  points  between  groups  of  Northern  Ne¬ 
groes  and  whites  and  20  IQ  points  between  groups  of  Southeastern 
Negroes  and  whites?  As  a  result  of  a  kind  of  overselling  of  the  prac¬ 
tical  uses  of  IQ  tests,  professionals  and  laymen  alike  appear  to  invest 
test  scores  with  an  undeserved  aura  of  permanence  ana  profound  sig¬ 
nificance.  An  exposure  to  data  on  the  construct  validity  of  intelligence 
tests  and  the  susceptibility  to  change  of  IQs  (Maher,  1963;  Hunt, 
1961)  would  help  temper  this  naive  enthusiasm.  It  is  too  easy  to  forget 
the  operations  by  which  an  IQ  is  computed.  For  example  on  the  1987 
Binet  test  the  answer  to  a  question  is  most  often  worth  2  months  of 
mental  age  credit;  the  answer  to  one  question  is  thus  good  for  2  or  3 
IQ  points.  Given  two  8-year-old  children  with  IQs  of  90  and  100,  the 
latter  has  been  able  to  answer  five  more  questions  corrector  than  his 
classmate.  It  should  be  obvious  that  when  an  IQ  test  has  fewer  total 
questions  than  the  Binet,  each  correct  answer  is  worth  proportionately 
more  than  2  or  3  IQ  points. 

A  vast  clinical  and  experimental  literature  has  grown  up  docu¬ 
menting  the  inqxutance  of  early  experience  for  later  development 
for  both  animals  and  man  (e.g.,  Hunt.  1961;  Brackbill,  1964).  This 
literature  strongly  suggests  that  perceptual  and  stimulus  deprivation 
or  a  rather  subtle  nature  is  capable  of  handicapping  subsequent  devel¬ 
opment.  None  of  these  statements  should  yet  be  taken  to  mean  that 
true  mental  deficiency  can  be  cured  by  a  program  of  enriched  educa¬ 
tion.  One  of  my  goals  is  to  explain  Negro-white  differences  in  IQ 
rather  than  to  explain  them  away.  (cf.  Oravioto,  1968;  Deutsch,  1969). 

Another  way  to  gain  perspective  about  the  meaning  of  a  10  or  20 
IQ  point  difference  is  to  look  at  the  data  on  within  pair  differences  in 
intelligence  for  identical  (HZ)  and  fraternal  (DZ)  twins.  The  reason 
why  these  data  are  important  to  the  issue  of  race  differences  in  intel¬ 
ligence  is  localise  some  |teople  have  interpreted  the  mean  differences 
observed  lx. ween  white  and  Negto  American  samples  as  sufficient 
evidence  of  “genetic  inferiority”  or  of  differential  capacity  for  intelli¬ 
gence.  Since  a  pair  of  identical  twins  has  no  difference  in  their  genes 
(they  come  from  one  egg  which  has  split  in  two)  any  differences  be¬ 
tween  them  must  be  qrte  to  the  environment)  either  prenataUy  or 
postnatal!)’.  Ir  We  construct  two  samples  Of  identical  genetic  constitu¬ 
tion  by  taking  otic  member  of  each  pair  of  identical  twins  in  one  group 
ana  ohe  in  toe  other,  what  kind  of  a  (abininte)  mean  IQ  difference 
do  we  find  f  Even  though  the  gene  pools  do  not  differ  and  even  though 
each  of  the  two  groups  has  been  raised  under  more  or  less  the  same 
regime,  the  mean  difference  amounts  to  6  IQ  points  for  the  sample  of 
50  pairs  studied  bv  Newman,  Freeman,  and  Holxinger  (1987).  The 
range  of  within  pair  differences  was  0  to  20  points.  Thus,  even  when 
gene  pools  are  known  to  be  matched,  appreciable  differences  in  mean 
IQ  can  lie  observed  that  could  only  have  been  associated  with  chance 
or  systematic  environmental  differences. 

-V  better  appreciation  of  the  influence  of  the  environment  on  IQ 
cart  he  gained  from  looking  at  the  two  unique  samples  of  thoroughly 
described  identical  twins  who  have  been  reared  apart  and  thus  in 
potentially  dlscrimlnably  different  environments.  Such  data  are  crucial 
In  understanding  the  range  of  intelligence  which  can  be  manifested 
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by  persons  of  the  same  genetic  background.  In  the  10  pairs  of  identical 
twins  reared  apart  studied  by  Newman  et  al.  (1937),  the  average 
intrapair  difference  on  the  Binet  was  8  IQ  points.  The  range  of  dif¬ 
ferences  however  was  from  1  to  24  points.  A  very  similar  picture  is 
given  in  a  remarkably  large  sample  of  88  pairs  of  identical  twins 
reared  apart  and  studied  by  Shields  tl962).  When  the  tests  used  in 
this  larger  study  are  converted  into  IQ  point  equivalents  (Shields  & 
Gottesman,  1065),  the  average  intrapair  difference  for  the  identicals 
is  14  points  on  a  verbal  IQ  test  ana  10  points  on  a  nonverbal  test 
The  corresponding  differences  for  a  control  sample  of  34  identical 
pairs  rearea  together  which  Shields  studied  with  the  same  instruments 
were  9  IQ  points  for  both  tests.  At  least  25  percent  of  the  sample  of 
identicals  reared  apart  had  within  pair  IQ  point  differences  on  at  least 
one  of  the  tests  which  exceeded  16  points. 

It  is  obvious  from  looking  at  the  data  on  identical  twins  that  individ¬ 
uals  with  exactly  the  same  genetic  constitution  can  differ  widely  on 
the  phenotypic  trait  we  measure  with  IQ  tests  and  label  intelligence. 
The  differences  observed  so  far  between  whites  and  Negroes  can  hardly 
be  accepted  as  sufficient  evidence  that  the  Negro  American  is  genet¬ 
ically  less  endowed.  Should  anyone  choose  to  apply  in  a  practical 
fashion  the  data  obtained  thus  far  on  race  differences  m  IQ,  the  proce¬ 
dure  would  be  extremely  inaccurate.  From  a  consideration  of  the  prob¬ 
lems  of  overlapping  distributions  and  different  “base  rates”  of  Negroes 
and  whites  in  the  U.S.  population  (cf.  Meehl  &  Rosen,  1955),  it  is 
possible  to  illustrate  the  practical  futility  of  predicting  race  from  a 
knowledge  of  IQ. 

Let  us  use  in  our  example  the  facts  that  2  percent  of  the  white 
standardization  sample  on  the  Binet  obtain  scores  less  than  IQ  70  as 
contrasted  with  the  18  percent  reported  for  the  large  representative 
sample  of  Southeastern  Negro  elementary  schoolchildren  described 
earlier.  There  are  approximately  180  million  whites  and  20  million  so- 
called  Negroes  in  the  United  States  at  this  time.  Jfwe  choose  to 
blindly  label  all  individuals  with  tested  IQs  undt^Was  Negro,  the 
consequences  are  as  follows;  3.6  million  Negroes  are  accurately  classi¬ 
fied  as  to  their  race  but  3.6  million  whites  are  misclassified  as  Negroes. 
In  the  United  States,  using  IQ  under  70  as  a  criterion,  you  would  be 
wrong  50  percent  of  the  time  if  you  were  to  use  IQ  as  an  indicator  of 
race.  You  would  be  wrong  more  frequently  than  this  if  you  were  to 
use  a  higher  cutting  score  such  as  IQ  80.  With  this  score  you  could 
accurately  identify  10.4  million  Negroes  but  you  would  also  label  14.4 
million  whites  as  members  of  the  Negro  race.  Inasmuch  as  an  indi¬ 
vidual’s  IQ  does  not  permit  you  to  accurately  identify  his  race,  so  also 
his  race  does  not  permit  you  to  estimate  with  sufficient  accuracy  his 
intelligence. 

Let  me  summarize  for  you  my  answers  to  anyone’s  assertion  that 
the  10  to  20  IQ  point  differentials  observed  between  Negro  groups  and 
white  groups  represent  evidence  for  genetic  inferiority.  Such  differ¬ 
ences  in  test  scores  cannot  be  equated  with  innate  potential  without 
an  erroneous  inferential  leap — innate  intellectual  ability  cannot  be 
measured. 

I  find  the  usual  evidence  cited  and  especially  the  book  by  Audrey 
Shuey,  The  Testing  of  Negro  Intelligence,  to  be  anything  but  com- 
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polling;  not  one  single  study  cited  by  Shuey  among  380  aualifies  as  a 
genetic  analysis.  The  dreary  litany  fully  documents  that  blacks  obtain 
lower  test  scores  than  whites;  such  evidence,  however  multiplied,  does 
not  speak  to  the  issue  of  innate  differences,  hut  may  well  attest  to  the 
effects  on  scholarship  of  slum  housing,  j>oor  pre-  and  post-natal  nutri¬ 
tion.  low  achievement  motivation,  and  second-rate  schooling. 

1.  We  cannot  accurately  assess  intellectual  capacity  or  race ;  we  don’t 
know  the  neurophysiological  bases  for  learning  or  the  environmental 
variables  that  facilitate  it. 

2.  It  requires  two  niches,  each  with  its  own  natural  selection  pres¬ 
sure,  for  a  trait  such  as  intelligence  to  show  a  genetic  divergence  be¬ 
tween  two  races.  Only  300  generations  have  elapsed  since  the  option  of 
agriculture  versus  hunting  was  available — not  long  enough  nor  a 
large  enough  difference  in  the  demand  characteristics  of  the  ecologies 
to  exert  differential  selection  pressures  for  learning  ability  or  problem 
solving  in  “Europeans”  versus  “Africans.”  (cf.  Gottesman,  1968  for 
details). 

3.  The  IQ  differences  observed  do  not  compel  a  genetic  explanation 
because  they  can  also  be  explained  otherwise.  Identical  twins  have 
identical  genes  so  that  differences  between  their  scores  must  be  ac¬ 
counted  for  by  post -concept ion  differences  in  their  environments; 
pairs  of  identical  twins  are  known  that  differ  by  33  points  when  one 
is  brain  injured,  a  grossly  obvious  example,  and  at  least  as  much  as 
24  points  when  separated  early  and  reared  in  fairly  different  house¬ 
holds.  Average  differences  between  parents  and  their  children  or  be¬ 
tween  brothers  come  to  12  points;  we  wouldn’t  think  of  assigning  them 
to  an  innately  inferior  race.  Knowing  only  that  a  man  scored  12  fewer 
IQ  points  would  not  permit  you  to  deny  he  was  your  brother. 

4. 1  am  impressed  by  data  reported  on  longevity  and  hope  there  is  a 
valid  analogy  to  be  draivn.  Life  expectancy  for  a  white  male  in  1900 
was  50-percent  greater  than  for  a  Negro;  by  1958  it  was  only  10-per- 
cent  greater  (67  versus  61).  Such  a  fantastic  change  in  so  vital  a  trait 
can  hardly  be  attributed  to  genetic  changes  occurring  in  a  58  year  span. 
Meanwhile,  the  only  humane  and  rational  enterprise  is  to  maximize 
the  quality  of  the  environment  for  every  human.  In  my  opinion  the 
effect  of  maximizing  the  quality  of  the  environment  would  ne  to  shift 
the  curve  you  saw  for  the  Negro  population  with  a  mean  IQ  of  81  to 
the  right  so  that  the  curve  was  more  or  less  identical  with  the  curve  of 
the  white  population.  This  would  mean  then,  that  IQs  under  100  would 
not  be  eliminated  but  that  they  would  be  equalized  in  the  twi 
populations. 

I  would  now  like  to  consider  social  class  as  a  biological  phenomena. 
You  have  just  heard  me  support  the  view  that  race  differences  in  intel¬ 
lectual  ability  are  largely  due  to  environmental  factors.  I  would  now 
like  to  make  a  case  to  support  the  view  that  social  class  differences  in 
intelligence  are  in  the  process  of  becoming  largely  genetically  based. 
It  should  be  possible  to  examine  the  merits  of  suen  a  position  without 
subscribing  to  Social  Darwinism  or  to  the  sickness  of  race  and  class 
prejudice. 

The  formation  of  social  classes  parallels  the  formation  of  races  from 
a  genetic  point  of  view  because  both  can  be  perceived  as  relatively  iso¬ 
lated  reproducing  gene  pools.  I  have  just  defined  for  you  what  the 
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population  geneticist  calls  a  Mendelian  population,  that  is,  a  relatively 
cndogamous  breeding  population. 

Support  for  the  view  that  the  structure  of  modern  societies  is  at 
least  in  part  dependent  on  biological  phenomena  rests  on  the  demon¬ 
stration  that  societal  stratification  is  based  on  ability  and,  further, 
that  individual  differences  in  ability  are  partially  genetically  condi¬ 
tioned.  In  a  truly  democratic  system  an  open-class  society  permits  the 
formation  of  differentiated  social  classes  and,  most  importantly,  fos¬ 
ters  class  change  and  social  mobility.  Thus  a  migration  from  one  class 
to  another  based  on  the  presence  or  the  absence  of  ability  is  the  final 
essential  requirement  for  a  biologically  based  model  of  social  structure. 

Wherever  class  differences  ana  intelligence,  as  measured  by  IQ  tests, 
have  been  examined,  a  spread  between  the  average  score  of  the  highest 
and  the  average  score  of  the  lowest  class  has  been  found.  You  can  see 
this  phenomenon  clearly  in  the  next  slide.  The  data  were  collected 
by  Cyril  Burt  in  the  greater  London  area  during  the  period  1913-1960. 
He  looked  at  the  intelligence  scores  of  some  #,000  adults  and  their 
children  as  a  function  of  occupational  status.  The  sample  sizes  have 
been  made  proportional  to  a  base  of  1,000.  Notice  that  the  mean  IQs 
for  adults  range  from  about  140  in  social  class  1,  the  higher  profes¬ 
sionals,  down  to  an  IQ  of  about  85  for  unskilled  workers  in  social  class 
6.  Notice  also  that  there  is  quite  a  bit  of  variation  with  respect  to  IQ 
score  within  each  of  the  occupational  classes.  Even  the  unskilled  class 
has  individuals  with  IQs  going  up  to  120. 

The  next  slide  shows  the  same  kind  of  information,  but  for  the  chil¬ 
dren  of  the  men  who  occupied  the  various  occupational  classes  in  the 
last  slide.  The  first  thing  to  notice  in  this  slide  is  that  the  children  have 
a  much  narrower  range  of  IQ  score  averages  than  did  their  fathers.  The 
children  of  the  highest  occupational  class  have  a  mean  IQ  of  about  121 
compared  to  their  father’s  score  of  140,  whereas  the  children  of  the 
unskilled  workers  have  a  mean  IQ  of  about  93  compared  to  their 
father’s  score  of  85. 1  should  add  that  similar  data  have  been  collected 
in  the  United  States  with  similar  results. 

It  is  apparent  that  the  mean  intelligence  score  of  the  children  in  each 
class  is  closer  to  the  population  mean  of  100  than  their  fathers’  and 
the  IQs  of  the  children  vary  much  more  than  their  fathers.  Within 
the  occupational  classes  the  standard  deviation  for  adults  is  9.6  con¬ 
trasted  with  a  standard  deviation  of  14  for  their  children.  You  may  re¬ 
call  that  the  value  of  the  standard  deviation  for  IQ  test  scores  in  the 
total  population  is  15  (mints. 

Evidence  now  available  shows  a  constant  gradient  of  high  to  low  IQ 
scores  for  the  occupational  distribution  of  IQs  from  one  generation 
to  the  next  generation,  for  example  from  WW I  to  WW II.  This  must 
mean,  therefore,  that  if  the  children  shown  in  this  table  are  to  have 
the  same  distribution  of  IQ  scores  when  they  are  adults  as  their  fathers, 
a  large  number  will  have  to  migrate  to  a  social  class  different  from  that 
of  their  fathers.  If,  for  purposes  of  illustration,  we  assume  that  voca¬ 
tional  adaptation  depends  exclusively  ^^intelligence  as  measured  by 
these  tests,  many  adults  have  too  much  or  too  little  intelligence  for  their 
roles  in  life.  Cyril  Burt  calculated  that  only  55  percent  of  the  adults 
in  his  British  sample  were  correctly  placed;  the  rest  were  either  above 
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their  level  or  below  their  level  and  were  square  pegs  in  round  holes,  so 
co  speak. 

The  greater  variation  among  the  children  of  an  occupational  class 
would  make  for  even  greater  mismatching  between  ability  and  role 
!f  there  were  no  social  mobility.  In  order  to  estimate  the  extent  of  social 
mobility  for  the  British  population,  the  task  became  one  of  estimating 
the  changes  required  to  bring  the  distribution  for  the  children  in  line 
with  that  of  the  adults.  When  this  was  done,  it  turned  out  to  lead  to 
estimate  of  intergenerational  social  mobility  in  the  neighborhood 
of  30  percent.  That  means  that  30  percent  of  children  move  above  or 
below  their  own  familes’  social  status. 

In  comparison  to  the  social  structure  of  Great  Britain,  the  open-class 
aspects  of  democratic  society,  at  least  for  the  white-skinned  American, 
are  much  more  pronounced  in  the  United  States.  In  this  decade  approx¬ 
imately  60  percent  of  high  school  graduates  are  enrolling  in  college, 
andciocial  mobility  is  probably  greater  than  30  percent  per  generation. 

The  next  slide  shows  the  results  of  a  study  just  completed  by  Dr. 
Jerome  Waller,  a  student  from  our  doctoral  training  program  in  be- 
havioral  genetics  at  the  University  of  Minnesota.  His  data,  based  on 
174  father-son  pairs,  show  quite  deafly  that  the  amount  and  direction 
of  social  mobility  is  connected  strongly  with  the  difference  in  intelli¬ 
gence  between  a  father  and  his  son.  The  greater  the  difference  in  intelli¬ 
gence  the  greater  is  the  probability  of  a  change  in  social  status  and  the 
greater  is  the  number  of  steps  skipped  in  the  social  structure.  You  can 
see  from  the  figure  that  of  those  sons  who  were  16  or  more  points 
higher  than  their  fathers’,  more  than  60  percent  improved  their  social 
position ;  of  those  sons  who  were  15  or  more  IQ  points  lower  than  their 
fathers’}  more  than  70  percent  suffered  a  loss  in  their  social  position. 
These  kinds  of  data  may  also  account,  in  part,  for  the  so-called  gener¬ 
ation  gap. 

The  picture  I  am  trying  to  draw  for  you  is  a  statistical  one,  in  fact 
the  correlation  between  IQ  and  occupational  level  is  only  0.5. 1  do  not 
mean  to  imply  that  all  of  the  genetically  controlled  constitutional  fac¬ 
tors  responsible  for  high  achievement  and  intelligence  are  confined  to 
the  highest  social  layer  or  that  all  of  the  factors  responsible  for  non¬ 
achievement  are  to  be  found  in  the  lowest  layer.  It  is  obvious  that  all 
factors  are  found  in  all  social  layers.  The  layers  differ,  however,  with 
respect  to  the  relative  frequency  with  which  the  factors  responsible 
for  high  and  low  achievement  occur.  The  existence  of  class  barriers, 
however  permeable  they  may  be,  fosters  relative  reproductive  isola¬ 
tion  ;  yet  social  mobility  permits  a  constant  winnowing  for  achieve¬ 
ment  and  leamingability.  Migration  to  an  appropriate  social  ecologi¬ 
cal  niche  follows,  ilie  net  result  of  an  open-class  democratic  system  to¬ 
gether  with  equality  of  opportunity  and  assortative  mating,  like 
marrying  like,  is  to  make  genetic  factrre  no  less  important  for  an 
understanding  of  the  structure  of  human  society  than  they  are  for 
understanding  other  mammalian  species. 

Let  me  digress  a  moment  to  support  a  point  I  may  have  made  too 
casually.  Individual  differences  within  a  group  exposed  to  a  more  or 
less  homogeneous  environment  are  due  to  genetic  factors.  The  next 
slide  shows  the  degree  of  similarity  in  IQ  test  scores  for  different  pairs 
of  relatives  varying  in  their  degree  nf  genetic  similarity.  You  can  see 
that  identical  twins,  with  all  their  genes  in  common,  are  most  like  each 
other,  even  when  they  are  raised  apart  from  one  another.  Fraternal 
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twins,  ordinary  siblings,  and  parents  and  their  children,  all  have  half 
their  genes  in  common,  on  average  and  the  degree  of  similarity  in 
score  drops  accordingly  to  a  correlation  of  0.5.  And  so  forth  for  more 
remote  relatives  down  to  unrelated  persons  paired  at  random  with  a 
correlation  of  zero. 

The  next  slide  is  meant  to  show  you  that  IQ  is  not  caught  like 
measles  from  the  people  around  you.  The  data  are  from  a  study  by 
Skodak  and  Skeels  (after  Honzik,  1957)  showing  the  resemblance  over 
*  time,  from  age  2  to  age  14,  between  foster  children’s  IQ  and  theif 
foster  mothers’  educational  level  in  the  lower-line.  Correlations  over 
time  stay  verv  close  to  zero;  in  other  words,  there  is  very  little,  if  any, 
relationship  between  the  educational  level  of  a  foster  mother  and  the 
IQ  of  children  not  related  to  her  biologically  but  whom  she  is  raising. 
Now  look  at  the  higher-line.  This  shows  the  degree  of  similarity  be¬ 
tween  the  same  foster  children  and  their  biological  mothers’  educa¬ 
tion.  These  children  have  had  negligible  contact  with  their  biological 
mothers.  Despite  that  fact,  the  similarity  between  them  grows  in  the 
same  fashion  as  that  in  a  control  group  of  children  reared  by  their 
own  biological  mothers.  Those  data  are  shown  in  the  higher  solid  line. 
The  two  top  curves  end  up  with  the  correlation  close  to  0.4.  In  the 
preceding  slide  I  showed  you  that  the  relationship  usually  found  be¬ 
tween  parents  and  their  children  with  respect  to  IQ  is  about  0.5. 


conclusion 


I  will  leave  to  Dr.  Lourie  the  burden  of  discussing  the  social  rele¬ 
vance  and  the  implications  of  my  remarks  for  social  work  practice. 
There  has  been  much  talk  recently  about  the  concept  of  heritability 
of  intelligence  (Jensen,  1969a, b;  Hirsch,  1970).  The  heritability  of  IQ 
test  scores  is  in  fact  very  high  (Gottesman,  1968;  Vandenberg,  1968) 
in  the  neighborhood  of  80  percent.  However,  hign  or  low  heritability 
of  human  traits  tells  us  nothing  practical  about  how  a  particular  indi¬ 
vidual  might  have  developed  unaer  conditions  different  from  those  in 
which  the  experiments  giving  us  our  heritability  values  were  con¬ 
ducted.  Heritability  is  a  characteristic  of  a  trait  in  a  specific  population 
or  gene  pool;  it  provides  no  useful  information  about  the  reaction 
range  of  a  particular  genotype. 

I  would  like  to  enter  some  data  into  the  record  although  I  have  not 
read  the  original  report  of  them.  The  data  were  cited  m  passing  by 
Prof.  Benjamin  Bloom  of  the  University  of  Illinois  (1969).  The 
amount  and  intensity  of  social  experimentation  in  Israel  is  much 
greater  than  it  is  in  our  own  country.  The  Israeli  experience  with 
Kibbutz  childrearing  demonstrates  that  while  Jewish  children  of 
European  origin  normally  have  an  IQ  of  about  105  under  home-rear¬ 
ing  conditions,  under  Kibbutz  nursery  rearing  of  22  hours  a  day  for 
4  or  more  years,  they  have  an  average  IQ  of  115.  Middle  Eastern 
Jewish  children,  however,  have  an  average  IQ  of  85  under  their  own 
home-rearing  conditions.  Under  the  intensive  nursery-rearing  regime, 
they  have  an  average  IQ  of  115.  The  two  group  of  chilaren  were 
matched  with  respect  to  the  educational  and  occupational  level  of  their 
parents  as  well  as  the  particular  Kibbutz  in  which  they  were  reared. 
To  me,  these  kinds  of  data  illustrate  beautifully  the  concepts  of  geno- 
type  by  environment  interaction  and  of  the  reaction  range  of 
genotypes. 


r 


48 


Although  my  role  here  today  has  been  that  of  an  emissary  from 
the  scientific  establishment,  I  would  not  want  you  to  perceive  me  as 
an  apologist  for  the  status  quo.  The  status  quo  stinks.  Social  ethics, 
justice,  and  equality  of  rights  must  be  independent  of  empirical  or 
scientific  “facts.”  At  the  same  time,  our  concern  for  equality  of  rights 
must  not  lead  us  into  a  trap  where  we  are  forced  to  deny  the  existence 
of  genetically  determined  individual  differences;  equality  does  not 
equal  identity.  As  my  friend  Brendan  Maher  (1960)  has  noted, 
“Equality  of  rights  is  a  moral  axiom  that  cannot  be  upset  by  any  set 
of  scientific  data.  Among  these  rights  is  the  right  to  an  education  that 
will  develop  the  potential  of  every  individual  The  obligation  to  con¬ 
tinue  to  improve  teaching  techniques  does  not  depend  upon  a  resolu¬ 
tion  of  the  nature-nurture  controversy  in  favor  of  nurture,  it  rests 
upon  the  belief  that  our  present  technioues  fall  so  far  short  of  optimal 
that  there  is  little  reason  to  suspect  tnat  we  are  providing  a  better 
education  than  some  children  can  use.” 
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TABLE  ^-DISTRIBUTION  OF  INTELLIGENCE  ACCORDING  TO  OCCUPATIONAL  CLASS:  ADULTS  (FROM  BURT.  1001) 
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TABLE  3.— DISTRIBUTION  OF  INTELLIGENCE  ACCORDING  TO  FATHER'S  OCCUPATIONAL  CLASS:  CHILDREN  (FROM 
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The  IQ  distrlbutioos  of  normative  white  and  south* 
eastern  Negro  school  children.  (After  Kennedy  cr  at.,  1963) 
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Fkhthe  S. — Correlations  between  IQ’s  of  paired  individuals  of  genetic  relations 
ranging  from  none  to  complete.  Dots  represent  correlations  from  single 
studies ;  lines  show  range  of  values ;  median  is  shown  by  short  vertical  lines. 
(Brlenmeyer-Kimling  and  Jarvik,  1983) 
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STATEMENT  OF  ARTHUR  R.  JENSEN 


I — Introduction 

Mr.  Chairman  and  members  of  the  committee,  my  name  is  Arthur 
R.  Jensen.  I  am  Professor  of  Educational  Psychology  at  the  Univer¬ 
sity  of  California  at  Berkeley,  where  I  have  been  a  member  of  the 
faculty  for  the  past  14  years. 

Firstj  I  want  to  thank  this  committee  for  inviting  me  to  summarize 
my  position  on  the  topics  mentioned  in  your  invitation :  “heredity,  en¬ 
vironment,  intelligence,  and  scholastic  achievement.”  My  position  on 
some  aspects  of  these  questions,  as  you  know,  is  a  controversial  and  un¬ 
popular  one;  but,  it  is  a  position  which  I  have  come  to  through  my  in¬ 
tensive  studies,  over  the  past  decade,  of  virtually  all  the  relevant  evi¬ 
dence  in  this  field  and  through  my  own  experimental  and  statistical 
investigations.  The  reporting  of  these  conclusions  in  scholarly  journ¬ 
als,  as  m  my  well  known  article  in  the  Winter  1969  issue  of  the  Har¬ 
vard  Educational  Review*  has  not  been  without  some  penalty.  At 
least  I  have  heard  of  no  one  taking  the  contrary  position  who,  as  a 
result,  has  had  to  endure  personal  threats,  prolonged  harassment,  in¬ 
vasion  of  his  college  classes  by  disruptive  demonstrations,  or  has  had 
his  university  administration  take  such  precautions  as  putting  two 
plainclothes  police  bodyguards  on  him — in  lectures,  on  the  campus,  in 
going  to  and  from  classes  and  to  the  parking  lot.  Much  of  this  emo¬ 
tions  reaction  to  my  Harvard  Educational  Review  article,  I  believe, 
is  a  result  of  the  fact  that  a  generation  of  social  scientists  and  edu¬ 
cators  has  been  assiduously  indoctrinated  to  believe  that  genetic  fac¬ 
tors  are  of  little  or  no  importance  in  human  behavior  and  numpn  dif¬ 
ferences.  My  summaries  of  the  relevant  evidence  contradict  this  be¬ 
lief.  The  reactions  have  often  been  extreme.  In  a  recent  Newsletter  of 
the  American  Anthropological  Association,  for  example,  it  was  pro¬ 
posed,  apparently  in  all  seriousness,  that  members  of  the  AAA  should 
bum — literally  bum — all  copies  of  the  Harvard  Educational  Review 
containing  my  article  I  I  am  therefore  grateful  for  this  opportunity  to 
make  clear  my  position  on  these  important  matters  to  the  committee: 
and  also,  to  see  that  a  number  of  distinguished  scientists  are  concerned 
with  some  of  the  issues  I  have  raised  and  are  here  today  to  express 
their  views.  Though  I  do  qot  expect  all  their  opinions  to  coincide  com¬ 
pletely  with  mine— indeed,  they  were  selected  expressly  to  insure  that 
a  variety  of  views  might  be  expressed  before  this  committee — I  am 
especially  gratified  to  see  that  there  are  prominent  scientists  who, 
like  myself,  are  trying  to  come  to  grips  with  these  difficult  questions 
now  under  discussion. 


♦See  page  710. 
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II— Scholastic  Achievement  and  Intelligence 


Scholastic  achievement  is  what  children  learn  in  school — a  repertoire 
of  knowledge  and  skills,  including  the  3  K's.  Scholastic  achievement 
can  be  most  reliably  measured  by  means  of  standardized  tests  at  every 
stage  of  schooling  from  kindergarten  to  college.  When  entire  school 
populations  are  tested  on  scholastic  achievement,  there  is  revealed  a 
wide  range  of  individual  and  group  differences  at  any  given  grade 
level.  In  one  5th  grade  classroom  in  San  Francisco,  for  example, 
achievement  levels  ranged  from  1st  to  11th  grade  ( Chronicle ,  Feb.  21, 
1972).  What  most  educators,  government  officials,  and  writers  in  the 
popular  press  who  talk  about  the  present  problems  of  education  are, 
in  fact,  referring  to  is  not  primarily  dissatisfaction  with  some  abso¬ 
lute  level  of  achievement,  but  rather  with  the  large  group  differences 
in  educational  attainments  that  show  up  so  conspicuously  in  our  edu¬ 
cational  system — the  achievement  gaps  between,  the  affiuent  and  the 
poor,  the  lower-class  and  the  middle-class,  and  the  majority  and  the 
minority,  the  urban  and  the  suburban,  and  so  on.  Educational  differ¬ 
ences ,  not  absolute  level  of  performance,  is  the  main  cause  of  concern. 
Whether  we  like  to  admit  it  or  not,  the  problem  of  achievement  differ¬ 
ences  today  is  where  the  action  is — where  the  billions  of  dollars  of 
educational  funds  are  being  poured  in,  where  the  heat  is  on,  and  •  here 
the  schools  are  being  torn  apart.  We  are  trying  to  understand  more 
about  the  causes  of  these  differences.  Massive  surveys  and  statistical 
analyses  such  as  James  Coleman’s*  well-known  report  on  Equality  of 
Educational  Opportunity  (1966)  have  shown  that  only  a  small  frac¬ 
tion  (about  one-tenth  to  one-fiftli)  of  the  total  variation  in  scholastic 
achievement  is  attributable  to  factors  in  the  schools  themselves.  In 
other  words,  differences  among  schools  and  school  systems  nationwide 
are  not  sufficiently  large  to  account  for  more  than  a  small  fraction  of 
the  total  variation  in  scholastic  achievement  at  any  grade  level. 

The  single  most  powerful  predictor  of  children’s  scholastic  perform¬ 
ance  is  intelligence  as  measured  by  any  one  of  a  variety  of  standard 
intelligence  tests:  group  or  individual  tests,  verbal  or  nonverbal.  No 
other  variable  has  yet  been  found  which  makes  as  large  an  independent 
contribution  to  variance  in  scholastic  achievement  as  does  intelligence. 

I  have  found  in  my  own  research  that  a  composite  of  several  different 
measures  of  intelligence  will  predict  nearly  all  the  true  variance  in 
scholastic  achievement  scores,  and  the  predictive  validity  of  the  intel¬ 
ligence  tests  becomes  better  with  advancing  grade  level.  Furthermore, 
the  validity  of  intelligence  tests  for  predicting  scholastic  achievement 
is  not  significantly  different  for.  white  and  black  children.  In  this  re¬ 
spect,  intelligence  tests  are  quite  color  blind.  That  is  to  say,  a  white 
cnild  and  a  black  child  with  the  same  IQ  can  be  expected  to  perform 
about  equally  well  in  school.  In  short,  if  intelligence  tests  can  be  said 
to  be  good  for  anything,  they  are  good  for  predicting  scholastic 
achievement. 

Intelligence,  in  the  technical  sense  that  psychologists  use  this  term, 
is  not  the  same  thing  as  scholastic  achievement.  Schools  do  not  teach 


•See  also,'  Select  Committee  on  Equal  Educational  Opportunity  bearing  of 
April  21, 1970,  Part  1A— Equality  of  Educational  Opportunity,  An  Introduction ; 
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intelligence  per  se.  Intelligence  is  mental  brightness:  it  is  a  capacity 
for  conceptualization,  abstract  reasoning  and  problem  solving,  for 
processing  information  in  the  form  of  words  and  symbols,  for  inte¬ 
grating  and  understanding  what  is  learned,  and  for  making  broad 
transfer  from  past  learning  to  the  solution  of  novel  problems.  As  Har¬ 
vard  psychologist  Professor  Lawrence  Kohlberg  recently  noted,  scho¬ 
lastic  achievement  merely  rides  on  the  back  of  intelligence:  .  . 
bright  kids  learn  the  stuff  they’re  taught  in  school  faster,  but  learning 
the  stuff  they’re  taught  in  school  doesn't  make  them  brighter.”* 
Intelligence  ran  be  quite  reliably  measured  by  appropriate  tests, 
and  these  measurements,  often  called  IQs,  show  substantial  correla¬ 
tions  with  a  number  of  educationally,  occupationally,  and  socially  im¬ 
portant  criteria.  The  correlations  are  not  appreciably  different  for  chil¬ 
dren  of  the  poor,  for  whites  or  for  blacks.  Although  intelligence — 
as  psychologists  use  this  term — is  the  single  most  powerful,  though 
by  no  means  perfect,  predictor  of  academic  performance,  it  is  surely 
not  the  whole  of  mental  ability  and  human  competence.  To  equate  in¬ 
telligence  with  all  virtue  is  a  ridiculous  mistake.  But  in  discussing 
achievement  differences  in  schools  with  their  present  curricula  ana 
their  present  instructional  methods,  intelligence  differences,  we  know, 
are  of  central  importance.  There  are  undoubtedly  other  socially  im¬ 
portant  mental  abilities  besides  intelligence,  and  on  some  of  these  abil¬ 
ities  we  find  little  or  none  of  the  social  class  and  racial  differences  that 
we  find  for  intelligence.  Much  of  my  own  research  has  been  concerned 
with  identifying  such  abilities  and  with  tiying  to  determine  their  rele¬ 
vance  to  instructional  methods  that  mignt  make  better  use  of  these 
other  abilities  for  scholastic  learning.  I  have  summarized  some  of  this 
research  in  A  Two-Factor  Theory  of  Familial  Mental  Retardation** 
Both  intelligence  and  scholastic  achievement  grow  or  increase  in  a 
quite  regular  manner  in  most  children  and  their  individual  mental 
growth  curves  become  increasingly  stable  over  the  years  from  infancy 
to  maturity. 


III.  The  Heritabilitt  of  Intelligence 

A  number  of  genetic  studies  carried  out  in  Europe  and  the  United 
States  over  the  past  40  years  provided  evidence  which  shows  quite 
conclusively  that,  in  the  populations  studied,  a  very  substantial  pro¬ 
portion  of  the  variability  among  persons  in  intelligence  is  attribut¬ 
able  to  genetic,  i.e.,  inherited,  factors.  The  vast  majority  of  studies 
have  found  that  the  proportion  of  population  variance  attributable 
to  genetic  differences  is  something  between  the  extreme  limits  of  about 
.60  to  .90,  a  figure  known  in  the  broad  sense  as  the  keritability.  Since 
heritability— He.,  the  proportion  of  the  total  variance  which  is  geneti¬ 
cally  determined— is  a  population  statistic  subject  to  sampling  error 
and  other  sources  of  variation,  it  has  no  universal  or  constant 
value  for  all  times,  all  tests,  and  all  populations.  But  empirically 
determined  values  are  usually  of  the  order  of  .70  to  .80.  As  I  explain  in 
more  detail  in  The  Heritdbihty  of  Intelligence***  I  believe  it  is  safe  to 
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say  that  in  European  and  North  American  Caucasian  populations,  at 
the  present  time,  genetic  or  hereditary  factors  are  rougnly  twice  as 
important  as  environmental  variation  as  a  cause  of  individual  dif¬ 
ferences  in  intelligence  as  assessed  by  standard  tests. 

Another  way  of  stating  this  is  in  terms  of  what  geneticists  call  the 
reaction  range  for  the  phenotypic  expression  of  intelligence.  This  is  the 
range  through  which  intelligence  can  vary  due  to  nongenetic  influ¬ 
ences.  The  total  reaction  range  of  IQ  in  those  populations  in  which  it 
has  been  determined — e.g.,  London  school  children — is  about  25  to  30 
IQ  points.  That  is  to  say,  two  individuals  with  exactly  the  same  genetic 
make-up — e.g.,  monozygotic  twins — could  differ  by  as  much  as  25  to  30 
points  if  one,  from  the  moment  of  conception,  had  been  subjected  to 
the  lowest — i.e.,  least  favorable — 1  percent  or  less  of  all  those  environ¬ 
mental  factors,  prenatal  and  postnatal,  involved  in  mental  develop¬ 
ment;  and,  the  other  had  been  subjected  to  the  better  than  the  high¬ 
est — i.e.,  most  favorable — 1  percent  of  environmental  factors.  Such  ex¬ 
treme  environmental  differences  theoretically  should  result  in  about 
a  26  to  30  point  IQ  difference  even  when  there  is  no  genetic  difference 
between  the  individuals.  This  conclusion,  however,  does  not  necessarily 
mean  that  we  know  what  all  of  the  nongenetic  factors  are  that  are  in¬ 
volved  in  this  wide  reaction  range  or  that  we  can  control  or  manipulate 
all  of  the  nongenetic  factors  involved.  The  extremely  important  ex¬ 
periment  of  Professor  Rick  Heber — which  you  will  hear  about  later 
on  illustrates,  among  other  things,  this  reaction  range  concept  of 
mental  development.  He  has  compared  children  reared  in  what  may 
well  be  the  lowest  1  or  2  percent  or  environmental  conditions  found  in 
our  society  with  genetically  similar  children  reared  in  the  very  most 
mentally  stimulating  environments  that  we  know  how  to  devise  and  is 
probably  bevond  the  scale  of  naturally  occurring  environments,  and  he 
finds  IQ  differences  consistent  with  those  predictable  from  our  knowl¬ 
edge  of  the  heritability  and  the  reaction  range  of  IQ. 

Still  another  way  of  stating  this  is  that  one  standard  deviation  in¬ 
crease  in  the  totality  of  environmental  factors  that  account  for  all  the 
nongenetic  variance  in  IQ  will  increase  IQ  about  5  points.  In  order  to 
explain  the  15  points,  average,  white-black  IQ  difference  solely  in  terms 
of  these  environmental  effects,  it  would  have  to  be  assumed  that  there 
is  almost  no  overlap  between  the  environmental  conditions  of  the  black 
and  white  populations.  In  what  aspects  of  the  environment  can  one 
point  to  virtually  nonoverlapping  differences  between  blacks  and 
whites?  Of  course,  the  demonstration  of  any  environmental  difference 
does  not  in  itself  prove  that  this  difference  is  the  cause  of  intelligence 
differences.  The  observation  of  an  environmental  difference  at  best 
suggests  an  hypothesis  which  must  then  be  tested  in  its  own  right. 

The  evidence  on  the  heritability  of  intelligence  in  the  American 
black  population  is  necessarily  much  more  tentative  than  the  evidence 
in  white  populations,  since  there  are  only  two  reasonably  good  studies 
of  the  matter — by  Sandra  Scarr-Salapatek  and  by  Paul  L.  Nichols— 
and  even  these  present  some  very  serious  statistical  and  methodological 
ambiguities  which,  at  present,  rule  out  any  firm  conclusions.  From 
these  studies  it  appears  that  the  heritability  of  IQ  in  the  black  popula¬ 
tion  may  be  about  the  same  or  slightly  lower  than  in  the  white.  As  sta¬ 
tistical  tests  of  significance  were  not  performed  by  these  investigators, 
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to  sav  much  more  at  this  time  would  bo  sheer  speculation.  A  more  de¬ 
tailed  commentary  on  the  one  of  these  studies  which  is  now  published 
is  herewith  submitted  as  Technical  Comment  on  Scarr-Salapalekys 
“Race,  Social  Class,  and  IQ”*. 

IV.  Socioeconomic  Status  and  IQ 

When  persons  are  classified  into  several  socioeconomic  status  (SES) 
categories  according  to  their  occupation,  education,  and  income,  the 
mean  IQ  of  each  of  these  groups  differ  from  one  another,  with  the 
highest  SES  group— professional  and  managerial— having  the  highest 
mean  IQ  ana  the  lowest  SES  group — unskilled  labor— having  the 
lowest  IQ,  with  an  average  IQ  difference  between  these  extreme  groups 
of  at  least  40  points.  The  spread  of  IQs  within  each  group,  however, 
is  considerable.  The  children  born  into  these  SES  categories  also  differ, 
on  the  average,  but  not  as  much ;  the  average  difference  between  the 
highest  and  lowest  categories  is  about  20  to  30  points.  Within  each 
SES  group,  however,  the  spread  of  the  childrens  abilities  is  nearly 
as  great  as  in  the  total  population.  All  levels  of  intelligence  are  found 
in  every  social  class,  although  their  frequencies  differ. 

The  evidence,  in  my  opinion,  is  now  quite  substantial  that  genetic 
factors  contribute  strongly  to  these  average  social  class  IQ  differences 
within  racial  groups.  I  have  found  no  disagreement  with  this  conclu¬ 
sion  among  geneticists  who  have  studied  the  evidence.  These  average 
IQ  differences  between  social  classes  are  attributable  in  large  part  to 
genetic  differences  that  result  from  differential  selection  of  the  parent 

generations  for  different  patterns  of  ability.  Those  abilities  most 
ighly  related  to  educational  achievement  make  for  social  mobility  in 
our  society  and  this  results  in  some  degree  of  genetic  difference  be¬ 
tween  social  classes  in  average  potential  for  intellectual  development 
and  in  scholastic  achievement. 

V.  Race  Differences  in  IQ  and  Achievement 

In  the  United  States  the  average  IQ  difference  between  blacks  and 
whites  is  approximately  1  standard  deviation— i.e.,  15  IQ  points— 
which  is  about  one-sixth  of  the  total  range  of  IQs  found  in  99.9  per¬ 
cent  of  the  population.  The  average  white-black  difference  is  slightly 
more  or  less  than  15  points  in  different  regions  of  the  country.  There 
is  a  great  spread  of  IQs  in  both  the  white  and  the  black  populations, 
and  some  12  to  15  percent  of  blacks  exceed  the  a*,  a  rage  white  on  IQ 
teets.  The  one  standard  deviation  mean  difference  is  also  statistically 
consistent  with  the  approximately  six  times  higher  rate  of  severe  edu¬ 
cational  retardation,  with  IQs  below  70,  in  the  black  population  as 
compared  with  the  white. 

What  are  the  causes  of  this  IQ  difference  ?  Here  let  me  make  my  posi¬ 
tion  perfectly  clear.  The  storm  of  criticisms  that  have  been  leveled  at 
me  has  oeen  a  result  of  my  expressing  serious  doubts  that  this  racial 
difference  is  entirely  explainable  in  terms  of  culture-bias  in  tests,  un¬ 
equal  education  opportunities,  social  discrimination,  and  other  envi¬ 
ronmental  influences.  My  position  is  that  there  is  now  sufficient  evidence 
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to  seriously  nuestion  the  100-percent  environmental  theories  of  the 
mean  white-black  intelligence  difference.  Are  there  any  responsible 
scientists  today  who  claim  that  this  position  can  lie  ruled  out  on  the 
basis  of  evidence  or  ruled  out  a  prioii  by  any  principle  of  genetics? 
How  mnuy  scientists  today  express  little  or  no  doubt  that  all  of  the 
racial  IQ  difference  is  attributable  to  environment;  and,  on  what  evi¬ 
dence  do  those  who  claim  no  doubt  base  their  certainty?  I  have  not 
found  any  100-percent  theory  which  can  explain  the  facts  or  which 
stands  up  when  its  major  premises  are  critically  examined  in  the  light 
of  evidence.  Therefore,  I  regard  this  as  an  open  question  which  can  be 
eventually  answered  in  a  scientific  sense  only  if  we  are  willing  to  con¬ 
sider  ail  reasonable  hypotheses.  It  is  a  reasonable  hypothesis  that  gen¬ 
etic  factors  are  involved  in  the  average  white-black  IQ  difference,  and 
my  study  of  the  research  evidence  is  most  consistent  with  a  genetic  hy¬ 
pothesis,  which,  of  comae,  does  not  exclude  the  influence  of  environ¬ 
ment  ns  well.  My  position  on  this  (joint  is  elaborated  more  fully  in  Can 
We  and  Should  ive  Study  Iluce  Difference**.  An  hypothesis  that  J  be¬ 
lieve  comprehends  more  of  the  fncts  and  is  consistent  with  more  of  the 
convening  lines  of  evidence  than  any  other  I  know  of,  in  its  simplest 
terms,  is  tne  hypothesis  that : 

1.  The  heritnbility  of  IQ  is  the  same  within  the  white  and  black 
populations  as  between  the  populations;  and, 

2.  The  genetic  variance  involved  in  IQ  is  about  one-fifth  less  in 
the  black  than  in  the  white  jiopulation. 

This,  I  repent,  is  an  hypothetic  It  is  also,  in  my  opinion,  more  consist¬ 
ent  with  all  of  the  evidence  I  have  reviewed  than  any  other  hypotheses 
I  have  seen  presented. 

Studies  wnich  estimate  the  heritnbility  of  intelligence  within  e ach  of 
two  populations,  such  as  blacks  and  whites,  do  not  provide  any  formal 
proof  that  an  observed  average  difference  between  the  populations  is 
attributable  to  genetic  fnctors.  Other  methods  than  heritnbility  anal¬ 
ysis  are  required  to  determine  the  degree  of  genetic  difference  between 
two  populations.  However,  high  heritability  of  a  trait  within  popula¬ 
tions  that  differ  in  the  trait,  as  whites  and  blacks  differ  in  intelligence, 
does  increase  the  a  priori  likelihood  that  there  exists  a  genetic  differ¬ 
ence  between  the  populations.  The  fact  of  the  high  heritability  of  IQ, 
therefore,  makes  it  a  very  reasonable  and  likely  hvpothesis  that  ge¬ 
netic  factors  are  involved  in  the  white-black  IQ  difference.  No  geneti¬ 
cist  to  my  knowledge  has  argued  the  contrary. 

The  black-white  difference  in  scholastic  achievement,  contrary  to 
popular  opinion,  is  slightly  less  than  the  difference  in  IQ,  especially  if 
IQ  is  measured  by  nonverbal  tests  thnt  have  very  little  resemblance  to 
tests  of  scholastic  achievement.  More  detailed  information  on  this  point 
is  given  in  Do  Schools  Cheat  Minority  Children?**. 

VI.  Environmental  Theories 

A  genetic  hypothesis  does  not  rule  out  environmental  factors.  Hi 
this  sense  it  is  not  the  diametrical  opposite  of  environmentalist 
theories,  which  absolutely  exclude  any  question  of  genetic  differences. 
Some  social  scientists  have  tried  to  explain  away  racial  differences  by 


•See  page  228. 
••See  page  245. 


statistically  equating  racial  groups  for  socioeconomic  status  (SES) 
and  related  environmental  variables  in  order  to  show  a  smaller  IQ 
difference.  This  is  what  I  have  termed  the  “sociologist’s  fallacy”;  it 
assumes  that  all  the  environmental  variables  on  which  the  groups  were 
statistically  equated  are  direct  causal  factors,  when  in  fact  they  are 
merely  correlates  of  IQ.  If  some  part  of  the  SES  difference  within 
racial  groups  has  a  genetic  basis,  then  statistically  equating  racial 
groups  on  social  class  equates  them  also  to  some  degree  on  the  genetic 
factors  involved  in  intelligence.  Indeed,  it  is  theoretically  conceivable 
that  if  one  equated  racial  groups  on  a  large  tiaough  number  of  cor¬ 
relates  of  IQ,  one  could  statistically  eliminate  ail  of  the  IQ  difference 
between  them.  But  it  would  prove  nothing  at  all  about  the  causes  of  the 
mean  IQ  difference  between  the  total  population*  Many  environmental 
indices  are  undoubtedly  correlated  with  genotypes.  Educational  level  of 
the  parents,  for  example,  is  often  included  as  an  environmental  vari¬ 
able  affecting  the  child’s  development.  But  it  almost  certainly  includes 
also  some  genetic  component  which  is  common  to  both  the  par¬ 
ents  and  their  children.  If  the  environmental  variables  used  for  sta¬ 
tistical  control  account  for  more  of  the  IQ  variance  irithin  racial 
groups  than  the  complement  of  the  heritability— i.e.,  \-h? — within  the 
groups,  then  it  is  virtually  certain  that  the  environmental  indices 
also  reflect  correlated  genetic  factors. 

I  have  carefully  examined  the  major  environmentalist  theories  of 
the  black- white  iQ  differences,  and  I  find  that  none  of  them  stands  up 
in  the  face  of  the  existing  relevant  evidence.  I  have  reviewed  this 
evidence  in  detail  in  Educability  and  Group  Differences ,  which  is  a 
chapter  from  my  forthcoming  book.  I  summarize  some  of  these  points 
below. 

Those  environmentalist  hypotheses  of  the  Negro- white  IQ  difference 
which  have  been  most  clearly  formulated  ana  are  therefore  subject 
to  empirical  tests  are  the  only  ones  that  can  be  evaluated  within  a 
scientific  framework.  The  most  frequently  cited  environmentalist  hy¬ 
potheses  which  are  sufficiently  clear  to  put  to  an  empirical  test  and 
which  already  have  been  put  to  a  test  have  not  proven  adequate  to  the 
explanatory  function  they  were  intended  to  serve.  A  number  of  lines 
of  such  evidence  cast  serious  doubt  on  purely  environmental  and  cul¬ 
tural  theories  of  the  racial  IQ  difference. 

1.  Socioeconomic  Differences 

Matching  or  statistically  controlling  the  SES  of  racial  samples  does 
not  wipe  out  IQ  differences,  although  on  the  average  it  reduces  differ¬ 
ences  by  about  one-third.  The  racial  difference  increases  with  increas¬ 
ing  SES  level  when  the  IQs  being  compared  are  those  of  children  clas¬ 
sified  according  to  their  parents” SES.  The  finding  is  hard  to  ration¬ 
alize  along  purely  environmental  lines,  but  it  is  predictable  from  the 
genetic  principle  of  filial  regression  toward  the  population  mean. 
Children  of  high  SES  Negro  children  regress  toward  the  lower  mean 
of  the  Negro  population,  which  makes  for  a  larger  regression  effect  for 
white  children,  who  regress  toward  the  white  population  mean— which 
is  about  one  SD  higher.  High  SES  Negro  parents  are  more  deviant 
from  their  population  mean  than  high  SES  white  parents,  and  there- 
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fore,  because  of  regression,  the  Negro  children  will  resemble  their  par¬ 
ents  less  in  ability  than  will  the  white  children. 

Criticisms  of  studies  that  control  for  HES  argue  that  SES — as  it  is 
usually  measured  in  terms  of  parental  education,  occupation,  income, 
etc. — is  too  crude  a  variable  to  reflect  adequately  the  important  vari¬ 
ables  of  the  environment  influencing  mental  development.  Hut  SES  is 
crude  mainly  in  the  sense  that  it  is  nonspecific!  it  summarizes  within 
it  many  other  environmental  variables,  and  adding  more  refined  vari¬ 
ables  does  not  markedly  increase  a  multiple  correlation  with  either 
IQ  or  with  race.  SES  seems  to  summarize  the  larger  part  of  those  en¬ 
vironmental  factoi-s  that  are  most  frequently  mentioned  as  the  causes 
of  racial  IQ  differences.  Actually,  rather  than  controlling  too  little 
of  the  variance,  SES  probably  controls  too  much,  since  within  racial 
groups,  at  least,  there  is  undoubtedly  a  correlation  between  SES  and 
genetic  factors.  Matching  racial  groups  for  SES  thus  matches  them 
hot  only  for  some  environmental  factors  but  also  to  some  unknown 
extent  for  genetic  factors  as  well.  It  is  interesting  also  that  when  such 
matching  is  carried  out,  it  is  noted  that  the  average  skin  color  of  the 
Negro  groups  becomes  lighter  In  the  higher  SES  categories,  indicat¬ 
ing  that  genetic  factors  covary  w  ith  SES,  for  whatever  reason,  Genetic 
SES  intelligence  differences  are  firmly  established  within  the  white 
population.  Matching  Negro  and  white  groups  on  SES,  therefore,  is 
certain  to  minimize  genetic  as  well  as  environmental  differences.  For 
this  re'  son,  studies  that  control  for  SES  are  probably  biased  in  favor 
of  the  environmentalist  hypothesis  and  can  contribute  little  or  noth¬ 
ing  to  elucidating  t  le  nature-nurture  problem,  except  in  those  in¬ 
stances  where  the  direction  of  the  environmental  difference  between 
two  groups  is  opposite  to  the  direction  of  the  IQ  difference. 

2.  Negative  Correlations  Between  Environment  and  Ability 

A  number  of  environmental  factors  wrhich  correlate  positively  with 
mental  ability  within  various  population  groups  have  been  shown  to 
correlate  negatively  with  IQ  differences  between  certain  groups.  On 
all  of  the  many  measurable  factors  which  environmentalists  have  in¬ 
voked  to  explain  the  Negro-white  IQ  difference,  both  American  In¬ 
dians  and  Mexican-Americans  have  been  found  to  lie  much  more  dis¬ 
advantaged  than  Negroes.  Yet  on  nonverbal  intelligence  tests — which 
are  more  fair  for  bilingual  groups  such  as  Mexicans  and  Indians— 
and  in  scholastic  performance,  Indians  apd  Mexicans  significantly 
outperform  Negroes.  This  finding  is  neutral  with  respect  to  a  genetic 
theory,  in  the  sense  that  no  pret  iction  could  have  been  derived  from 
genetic  principles;  but  it  contrad  cts  those  environmental  theories  that 
invoke  measurable  environmental  factors  known  to  correlate  with  IQ 
within  population  groups  as  the  cause  of  the  lower  Negro  IQ.  The 
only  attempts  of  environmentalists  to  rationalize  these  findings  have 
invoked  highly  speculative  cultural  and  attitudinar  factors  which 
have  not  yet  been  shown  to  be  correlated  either  with  {Q  or  with  race. 

3.  Culttre-Based  Tests 

Intelligence  tests  can  be  rank-ordered  according  to  certain  generally 
agreed  upon  criteria  of  their  cultural  loading.  Within  a  given  culture, 
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tosts  are  better  described  as  differing  in  status  fairness.  Environmen¬ 
talists  who  criticize  intelligence  tests  usually  give  as  examples  those 
tests  which  are  most  obviously  loaded  with  what  is  presumably  white, 
middle-class  factual  knowledge,  vocabulary,  and  the  like,  as  contrasted 
with  more  abstract  figural  material  such  as  compose  Raven’s  Progres¬ 
sive  Matrices  and  Cattell’s  Culture-Fair  Tests  of  g.  Yet  it  is  on  the 
latter  type  of  tests  that  Negroes 'perform  most  poorly,  relative  to 
whites  and  other  minority  groups.  Disadvantaged  minorities,  such  as 
American  Indians  and  Mexican- Americans,  perform  on  tests  showing 
different  degrees  of  status  bias  in  accord  with  the  environmentalist 
hypothesis.  Negroes  do  the  opposite.  “Translation”  of  tests  such  as 
the  Stanford-Binet  into  the  Negro  ghetto  dialect  also  does  not  appre¬ 
ciably  improve  scores. 

The  scholastic  and  occupational  predictive  validity  of  IQ  tests  is 
the  same  for  Negroes  as  for  whites,  and  item  analyses  of  tests  showing 
large  average  group  mean  differences  do  not  reveal  significant  differ¬ 
ences  in  rank  order  of  item  difficulty  or  in  choice  of  distractora  for 
error  responses.  Test-taking  attitudes  and  motivational  factors  appear 
unconvincing  as  an  explanation  of  the  groujp  difference  in  view  ot  the 
fact  that  on  some  tests  which  make  equal  demands  on  attention,  per¬ 
sistence,  and  effort,  such  as  various  memory  tests,  Negroes  do  perform 
quite  well  relative  to  whites.  When  various  diverse  tests  and  test  items 
are  ordered  in  terms  of  the  degree  to  which  they  discriminate  between 
Negroes  and  whites,  the  one  feature  which  is  common  to  the  most 
discriminating  tests  and  items  is  the  concejptual  and  abstract  nature 
of  the  test  material,  or  the  degree  to  which  they  accord  with  the  classic 
definitions  of  the  psychological  nature  of  g.  Data  from  other  minority 
groups  who  are  more  environmentally  disadvantaged  than  Negroes 
support  an  opposite  conclusion,  in  accord  with  the  environmental 
interpretation. 

4.  Languagk  Deprivation 

This  is  an  unconvincing  explanatory  hypothesis  in  view  of  the  fact 
that  Negroes  perform  best  on  the  most  verbal  parts  of  intelligence  tests 
and  poorest  on  the  least  verbal  materials.  All  other  disadvantaged 
minority  groups  within  the  American  population  show  the  opposite 
trend.  Children  who  are  born  deaf  are  the  most  verbally  deprived  sub¬ 
jects  we  can  study.  They  show  marked  verbal  deficits  on  intelligence 
tests.  Yet  they  perform  at  an  average  level  on  nonverbal  tests,  thus 
showing  a  pattern  of  abilities  opposite  to  that  of  Negroes. 

5.  Poor  Motivation 

There  is  no  consistent  evidence  that  Negroes  are  less  motivated  in  a 
test  situation  than  are  other  groups.  Some  groups— e.g.,  Indians— 
whose  general  educational  aspirations  and  self-concepts  are  poorer 
than  those  of  Negroes  actually  perform  better  on  tests  and  in  school. 
Also,  on  performance  tests  specially  devised  to  maximize  the  influence 
of  motivational  factors  ana  to  minimize  the  test’s  dependence  upon 
abstract  or  complex  cognitive  functions  which  would  involve  g. 
Negroes  do  not  perform  significantly  below  whites.  The  “expectancy” 
or  “self-fulfilling  prophecy”  theory  has  not  been  empirically  demon¬ 
strated,  and  when  put  to  proper  tests  it  has  failed  to  be  substantiated. 


0.  Noncoqnitive  Tests 


Certain  perceptual-motor  tests  such  as  choice  reaction  time  and  pur¬ 
suit  rotor  learning — which  has  a  very  high  heritability — show  large 
Negro-white  differences  even  under  very  highly  controlled  experi¬ 
mental  conditions,  and  the  results  are  independent  of  the  race  or  the 
tester.  Moreover,  the  magnitude  of  the  racial  difference  has  been 
shown  to  be  related  to  the  degree  of  Caucasian  admixture  in  the  Negro 
sample  us  assessed  by  physical  indices.  If  genetic  racial  differences  in 
behavioral  tests  other  than  intelligence  tests  are  admitted,  by  what 
principle  can  one  exclude  the  same  possibility  for  types  of  tests  labeled 
as  measures  of  intelligence?  There  is  no  reason  why  intelligence  tests 
should  be  categorically  excluded  from  the  possibility  of  showing  ge¬ 
netic  race  differences  when  such  differences  in  other  physical  and 
behavioral  traits  can  be  found. 

7.  Nutritional  Deficiencies 

The  fact  that  severe  malnutrition,  especially  protein  deficiency,  dur¬ 
ing  prenatal  development  and  in  infancy  and  childhood  can  impair 
mental  as  well  as  physical  growth  is  not  at  issue.  Studies  from  the  most 
nutritionally  deprived  segments  of  populations  in  Africa,  Mexico, 
and  South  America  would  support  this  conclusion.  There  are  no  data, 
however,  which  would  support  the  hypothesis  that  malnutrition  con¬ 
tributes  any  appreciable  fraction  to  the  average  Negro-white  IQ  dif¬ 
ference.  In  Negro  communities  where  there  is  no  evidence  of  poor 
nutrition,  the  average  Negro  IQ  is  still  about  one  SD  below  the  white 
mem.  When  groups  of  Negro  children  with  IQs  below  the  general 
Negro  average  have  been  studied  for  nutritional  status,  no  signs  of  mal¬ 
nutrition  have  been  found.  Physical  evidence  of  malnutrition  found  to 
be  correlated  with  lower  IQs  in  studies  conducted  in  Africa,  Mexico, 
and  Guatemala  have  not  been  found  in  even  the  poorest  and  lowest  IQ 
segments  of  the  American  Negro  population.  On  the  basis  of  present 
evidence,  the  hypothesis  that  lower  average  Negro  IQ  is  due  to  poor 
nutrition  is  not  tenable. 

The  nutritional  and  health-care  status  of  Indian  children,  as  indi¬ 
cated  by  much  higher  rates  of  infant  mortality,  is  much  poorer  than 
that  of  Negroes;  yet,  Indian  children  in  the  first  grade  in  school — 
age  6 — have  been  round  to  score  about  one  SD  above  Negroes  on  non¬ 
verbal  ability  tests. 

8.  Prenatal  and  Perinatal  Disadvantages 

The  higher  rate  of  fetal  loss  and  infant  mortality  in  the  Negro 
population  may  indicate  disadvantages  related  to  prenatal  health  care 
of  the  mother  and  undesirable  conditions  attending  birth.  These  con¬ 
ditions  prevail  in  the  poorer  segment  of  the  Negro  population  and 

Srobablv  contribute  to  the  incidence  of  neurological  handicap  among 
egro  children.  All  of  the  causes  of  high  fetalloss,  however,  are  not 
understood,  for  there  are  some  relatively  disadvantaged  populations 
which  have  shown  lower  rates  of  fetal  loss  than  is  found  in  the  white 
majority— Orientals,  for  example.  There  is  now  evidence  that  the  de¬ 
gree  of  genetic  heterogeneity  of  the  fetus’  ancestors  is  directly  related 
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to  the  probability  of  fetal  loss,  and  thus  genetic  factors  may  be  in¬ 
volved  even  in  this  seemingly  environmental  phenomenon.  Disad¬ 
vantaging  forms  of  birth  trauma  such  as  anoxia,  low  birth  weight  and 
prematurity  are  reflected  in  subnormal  performance  on  infant  tests  of 
perceptual-motor  development.  But  large  representative  samples  of 
Negro  children  show  no  depression  of  scores  on  these  tests  and  gen¬ 
erally  perform  at  slightly  higher  levels  than  middle-class  white  chil¬ 
dren.  Prenatal  and  perinatal.  factors,  though  differing  in  Negro  and 
white  populations,  do  not  begin  to  account  for  such  phenomena  as  the 
six  times  higher  rate  of  mental  retardation— IQs  below  76— in  the 
Negro  than  in  the  white  population.  Unless  one  hypothesizes  the  exist¬ 
ence  of  genetic  factors,  in  the  vast  majority  of  cases  the  causes  of  the 
mental  retardation  must  be  categorized  as  “unknown”  or  “unidenti¬ 
fied.” 

VII.  Educational  Implications 

At  present,  neither  I  nor  anyone  else,  I’m  afraid,  has  any  more  than 
rather  genera]  notions  concerning  the  educational  implications  of  the 
wide  range  of  apparent  differences  in  educability  in  our  population. 
Since  the  heredity-environment  issue  is  not  likely  to  reach  a  general 
consensus  among  qualified  scientists  for  quite  some  time  to  come  and 
after  much  more  genetical  and  psychological  research  has  been  com¬ 
pleted,  it  is  probably  wise  for  educators  to  assume  an  openly  agnostic 
position  with  regard  to  the  genetic  issue  as  it  involves  racial  differ¬ 
ences,  at  the  same  time  recognizing  that  whatever  may  be  the  causes 
of  the  difference,  we  do  not  at  present  know  of  any  measures  or  methods 
within  the  power  of  the  schools  that  will  appreciably  or  permanently 
diminish  either  individual  or  group  differences  in  intelligence  or  scho¬ 
lastic  achievement.  There  is  fundamentally,  in  my  opinion,  no  differ¬ 
ence,  psychologically  and  genetically,  between  individual  differences 
and  group  differences.  Individual  differences  often  simply  get  tabu¬ 
lated  so  as  to  show  up  as  group  differences — between  schools  in  differ¬ 
ent  neighborhoods,  between  different  racial  groups  between  cities  and 
regions.  They  then  become  a  political  and  ideological,  not  just  a  psy¬ 
chological,  matter.  To  reduce  the  social  tensions  that  arise  therefrom, 
we  see  proposals  to  abolish  aptitude  and  achievement  testing,  grading, 
grade  placement,  special  classes  for  the  educationally  retarded  and 
toe  academically  gifted,  neighborhood  schools,  the  classroom  as  the 
instructional  unit,  the  academic  curriculum,  and  even  our  whole  system 
of  education.  There  may  be  merit  in  some  of  these  proposals.  But  I 
think  they  are  too  often  aimed  at  covering  up  problems  rather  than 
coming  to  grips  with  them.  We  can  urge  doing  away  with  classification 
and  groups,  and  enforce  laws  against  racial  discrimination  in  educa¬ 
tional  opportunities  and  employment  and  housing;  we  can  and  must 
insist  upon  considering  only  persons’  individual  characteristics  rather 
than  their  group  membership  as  a  basis  for  educational  treatment  and 
in  social  relations  in  general.  Well  and  good.  I  trust  there  is  no  dis¬ 
agreement  on  this.  What  we  may  not  accomplish  by  these  means,  how¬ 
ever,  is  equality  of  performance  in  school  or  in  the  acquisition  of  cer¬ 
tain  skills  deemed  valuable  by  society  and  rewarded  accordingly.  If 
we  repeatedly  look  for  the  causes  of  differences  in  ability  to  acquire 
an  educationally  valued  skill  such  as  reading,  for  example,  in  the 
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external  environment  and  are  hard  put  to  find  a  convincing  explana¬ 
tion  there,  but  we  also  refuse  to  consider  any  other  than  external 
factors  as  possible  causes  of  these  differences,  perhaps  we  only  sow 
the  seeds  or  a  kind  of  social  paranoia — a  need  to  find  strictly  external 
causes  to  blame  for  the  observed  differences. 

To  seek  the  answers  to  these  questions  and  yet  to  worry  about  their 
far  reaching  implications  i  surely 4his  is  the  scientist’s  moral  dilemma. 
I  don’t  claim  to  nave  the  solution. 

In  terms  of  what  we  now  know  in  educational  research  and  in  terms 
of  what  seems  immediately  feasible,  I  would  suggest  further  considera¬ 
tion  of  three  main  educational  approaches.  They  are  not  at  all  mutually 
exclusive.  The  desirability  ana  necessity  of  eliminating  racial  dis¬ 
crimination  and  of  generally  improving  the  environmental  conditions 
and  educational  ana  occupational  opportunities  of  all  disadvantaged 
persons  in  the  population  are  taken  for  granted.  These  approaches 
have  nothing  to  do  with  race  per  se,  but  are  concerned  with  individual 
differences  in  those  characteristics  most  relevant  to  educability.  Their 
success  in  improving  the  benefits  of  education  to  Negro  children,  how¬ 
ever,  may  depend  in  part  upon  recognizing  that  racial  differences  in 
the  distribution  of  educationally  relevant  abilities  are  not  mainly  a 
result  of  discrimination  and  unequal  environmental  conditions.  None 
of  the  approaches  that  seem  to  me  realistic  is  based  on  the  expectation 
of  the  schools’  significantly  changing  children’s  basic  intelligence. 

1.  Seeking  Aptitude  X  Training  Interactions 

This  means  that  some  children  may  learn  better  by  one  method  than 
by  another  and  that  the  best  method  may  be  quite  different  for  dif¬ 
ferent  children,  depending  on  their  particular  aptitudes  or  other  per- 
sonological  characteristics.  It  implies  that  the  same  educational  goals 
can  be  accomplished  to  the  same  degree  for  children  of  different 
abilities  provided  the  right  instructional  variations  are  found.  This 
is  merely  a  hope,  and  the  relevant  research  so  far  gives  little  basis  for 
optimism  that  such  aptitude  X  training  interactions  will  be  found 
which  can  overcome  to  any  marked  degree  the  importance  of  IQ 
level  for  educability.  But  since  this  type  of  research  has  been  under¬ 
way  only  a  few  years,  it  is  much  too  soon  to  discount  the  possibilities 
it  may  turn  up— especially  if  one  expects  not  miracles,  but  only  posi¬ 
tive,  if  modest,  benefits  from  this  approach. 

2.  Greater  Attention  to  Learning  Beadiness 

The  concept  of  developmental  readiness  for  various  kinds  of  school 
learning  has  been  too  neglected  in  recent  educational  trends,  which 
have  been  dominated  by  the  unproved  notion  that  the  earlier  something 
can  be  taught  to  a  child,  the  Jbetter.  Forced  early  learning,  prior  to 
some  satisfactory  level  of  readiness— which  will  differ  markedly  from 
one  child  to  another— could  cause  learning  blocks  which  later  on  prac¬ 
tically  defy  remediation.  The  more  or  less  uniform  lock-step  sequenc¬ 
ing  of  educational  experiences  may  have  to  be  drastically  modified  for 
the  benefit  of  many  children,  but  the  recent  massive  insistence  on 
“earliness”  and  equality  of  educational  treatment  of  all  children  has 


militated  against  large-scale  research  on  the  implications  of  readiness 
for  children  with  below-average  educability  within  the  traditional 
school  system. 

3.  Greater  Diversity  of  Curricula  and  Goals 

Public  schools  which  aim  to  serve  the  entire  population,  must  move 
beyond  narrow  conceptions  of  scholastic  achievement  to  find  a  greater 
diversity  of  ways  for  children  over  the  entire  range  of  abilities  to 
benefit  from  their  schooling— to  benefit  especially  in  ways  that  will  be 
to  their  advantage  when  they  are  out  of  school.  The  academic  goals 
of  schooling  are  so  ingrained  in  our  thinking  and  our  values  that  it 
will  probably  call  for  radical  efforts  to  modify  public  education  in 
ways  such  that  it  will  maximally  benefit  large  numbers  of  children 
with  very  limited  aptitude  for  academic  achievement.  I  believe  that  a 
well-intentioned  but  misconceived  social  egalitarian  ideology  has  pre¬ 
vented  public  education  in  the  United  States  from  facing  up  to  this 
challenge. 

The  belief  that  equality  of  educational  opportunity  should  neces¬ 
sarily  lead  to  equality  of  performance,  I  believe,  is  proving  to  be  a 
false  hope.  It  is  the  responsibility  of  scientific  research  in  genetics, 
psychology,  and  education  to  determine  the  basis  for  realistic  solu¬ 
tions  to  the  problems  of  universal  public  education.  Though  it  may  be 
premature  to  prescribe  at  present,  I  venture  the  prediction  that  future 
solutions  will  take  the  form  not  so  much  of  attempting  to  minimize 
differences  in  scholastic  aptitudes  and  motivation,  but  of  creating  a 
greater  diversity  of  curricula,  instructional  methods,  and  educational 
goals  and  values  that  will  make  it  possible  for  children — ranging  over 
a  wider  spectrum  of  abilities  ana  proclivities — to  genuinely  benefit 
from  their  years  in  school.  The  current  Zeitgeist  of  environmentalist 
equalitarianism  has  all  but  completely  stifled  our  thinking  along  these 
lines. 

And  I  believe  the  magnitude  and  urgency  of  the  problem  are  such 
as  to  call  for  quite  radical  thinking  if  the  educational  system  is  truly 
to  serve  the  whole  of  society.  We  have  invested  so  much  for  so  long  in 
trying  to  equalize  scholastic  performance  that  we  have  given  little 
or  no  thought  to  finding  ways  of  diversifying  schools  to  make  them 
rewarding  to  everyone  while  not  attempting  to  equalize  everyone’s 
performance  in  a  common  curriculum.  Recommendations  have  almost 
always  taken  the  form  of  asking  what  next  we  might  try  to  make 
children  who  in  the  present  school  system  do  not  flourish  academically 
become  more  like  those  who  do.  The  emphasis  has  been  more  on  chang¬ 
ing  children  than  on  revamping  the  system.  A  philosophy  of  equaliza¬ 
tion,  however  laudable  its  idetus,  cannot  work  if  it  is  based  on  false 
premises,  and  no  amount  of  propaganda  can  make  it  appear  to  work. 
Its  failures  will  be  forced  upon  everyone.  Educational  pluralism  of 
some  sort,  encompassing  a  variety  of  very  different  educational  cur¬ 
ricula  ana  goals,  I  think,  will  be  the  inevitable  outcome  of  the  grow¬ 
ing  realization  that  the  schools  are  not  going  to  eliminate  human  dif¬ 
ferences.  Rather  than  making  over  a  large  segment  of  the  school  pop¬ 
ulation  so  they  will  not  be  doomed  to  failure  in  a  largely  antiquated, 
elitist-oriented,  educational  system— which  originally  evolved  to  serve 


only  a  relatively  small  segment  of  society — the  educational  system 
will  have  to  be  revamped  in  order  to  benefit  everyone  who  is  required 
by  the  society  to  attend  school.  It  seems  incredible  that  a  system  can 
still  survive  which  virtually  guarantees  frustration  and  failure  for 
a  large  proportion  of  the  children  it  should  intend  to  serve.  From  all 
the  indications,  public  education  in  such  a  form  will  not  much  longer 
survive. 

But  we  should  not  fail  to  recognize  that  to  propose  radical  diver¬ 
sity  in  accord  with  individual  differences  in  abilities  and  interests, 
as  contrasted  with  uniformity  of  educational  treatment,  puts  society 
between  Scylla  and  Charybdis  in  terms  of  insuring  for  all  individuals 
equality  of  opportunity  for  the  diversity  of  educational  paths.  The 
surest  way  to  maximize  the  benefits  of  schooling  to  all  individuals 
nnd  at  the  same  time  to  make  the  most  of  a  society’s  human  resources 
is  to  insure  equality  of  educational  opportunity  for  all  its  members. 
Monolithic  educational  goals  and  uniformity  of  approaches  guarantee 
unnecessary  frustration  and  defeat  for  many.  On  the  other  hand,  edu¬ 
cational  pluralism  runs  the  risk  that  social,  economic,  ethnic  back¬ 
ground  or  geographic  origin,  rather  than  each  child’s  own  character¬ 
istic,  might  determine  the  educational  paths  available  to  him.  The 
individual  characteristics  appropriate  tor  any  one  of  a  variety  of 
educational  paths  and  goals  are  to  be  found  everywhere,  in  every 
social  stratum,  ethnic  group,  and  neighborhood.  Academic  aptitudes 
and  special  talents  should  be  cultivated  wherever  they  are  found,  and 
a  wise  society  will  take  all  possible  measures  to  insure  this  to  the 
greatest  possible  extent.  At  tne  same  time,  those  who  are  poor  in  the 
tradition  academic  aptitudes  cannot  be  left  by  the  wayside.  Suitable 
means  and  goals  must  be  found  for  making  their  years  of  schooling 
rewarding  to  them,  if  not  in  the  usual  academic  sense,  then  in  ways 
that  can  Detter  their  chances  for  socially  useful  and  self-fulfilling 
roles  as  adults. 
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How  Much  Can  We  Boost  IQ 
and  Scholastic  Achievement? 


ARTHUR  R.  JENSEN 
University  of  California ,  Berkeley 

Arthur  Jensen  argues  that  the  failure  of  recent  compensatory  education  efforts 
to  produce  lasting  effects  on  children’s  IQ  and  achievement  suggests  that  the 
premises  on  which  these  efforts  have  been  based  should  be  reexamined. 

He  begins  by  questioning  a  central  notion  upon  which  these  and  other  edu¬ 
cational  programs  have  recently  been  based:  that  IQ  differences  are  almost  en¬ 
tirely  a  result  of  environmental  differences  and  the  cultural  bias  of  IQ  tests.  After 
tracing  the  history  of  IQ  Jests,  Jensen  carefully  defines  the  concept  of  IQ,  point¬ 
ing  out  that  it  appears  as  a  common  factor  in  all  tests  that  have  been  devised  thus 
far  to  tap  higher  mental  processes. 

Having  defined  the  concept  of  intelligence  and  related  it  to  other  forms  of 
mental  ability,  Jensen  employs  an  analysis  of  variance  model  to  explain  how  IQ 
can  be  separated  into  genetic  and  environmental  components.  He  then  discusses 
the  concept  of  “heritability,”  a  statistical  tool  for  assessing  the  degree  to  which 
individual  differences  in  a  trait  like  intelligence  can  be  accounted  for  by  genetic 
factors.  He  analytes  several  lines  of  evidence  which  suggest  that  the  heritability  of 
intelligence  is  quite  high  (i.e.,  genetic  factors  are  much  more  important  than 
environmental  factors  in  producing  IQ  differences). 

After  arguing  that  environmental  factors  are  not  nearly  as  important  in  deter¬ 
mining  IQ  as  are  genetic  factors,  Jensen  proceeds  to  analyze  the  environmental 
influences  which  may  be  most  critical  in  determining  IQ.  He  concludes 
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that  prenatal  influences  may  well  contribute  the  largest  environmental  influence 
on  IQ.  He  then  discusses  evidence  which  suggests  that  social  class  and  racial  varia¬ 
tions  in  intelligence  cannot  be  accounted  for  by  differences  in  environment  but 
must  be  attributed  partially  to  genetic  differences. 

After  he  has  discussed  the  influence  of  the  distribution  of  IQ  in  a  society  on 
its  functioning,  Jensen  examines  in  detail  the  results  of  educational  programs 
for  young  children,  and  finds  that  the  changes  in  IQ  produced  by  these  programs 
are  generally  small.  A  basic  conclusion  of  Jensen’s  discussion  of  the  influence  of 
environment  on  IQ  is  that  environment  acts  as  a  " threshold  variable .”  Extreme 
environmental  deprivation  can  keep  the  child  from  performing  up  to  his  genetic 
potential,  but  an  enriched  educational  program  cannot  push  the  child  above 
that  potential. 

Finally,  Jensen  examines  other  mental  abilities  that  might  be  capitalised  on 
in  an  educational  program,  discussing  recent  finding^  on  diverse  patterns  of 
mental  abilities  between  ethnic  groups  and  his  own  studies  of  associative 
learning  abilities  that  are  independent  of  social  clou.  He  concludes  that  educa¬ 
tional  attempts  to  boost  IQ  have  been  misdirected  and  that  the  educational 
process  should  focus  on  teaching  much  more  specific  skills.  He  argues  that  this 
will  be  accomplished  most  effectively  if  educational  methods  are  developed  which 
are  based  on  other  mental  abilities  besides  I.Q. 

Because  of  the  controversial  nature  of  Dr.  Jensen’s  article,  the  Spring  Issue  of 
the  Review  will  feature  a  discussion  of  the  article  by  five  psychologists: 
Carl  Bereiter,  Lee  Cronbach,  James  Crow,  David  Elkind,  and  J.  McVicker  Hunt. 
Readers  are  also  invited  to  react. 

The  Failure  of  Compensatory  Education 

Compensatory  education  has  been  tried  and  it  apparently  has  failed. 

Compensatory  education  has  been  practiced  on  a  massive  scale  for  several  years 
in.  manf  cities  across  the  nation.  It  began  with  auspicious  enthusiasm  and  high 
hopes  of  educators.  It  had  unprecedented  support  from  Federal  funds.  It  had 
theoretical  sanction  from  social  scientists  espousing  the  major  underpinning  of 
its  rationale:  the  “deprivation  hypothesis,”  according  to  which  academic  lag  is 
mainly  the  result  of  social,  economic,  and  educational  deprivation  and  dis¬ 
crimination— an  hypothesis  that  has  met  with  wide,  uncritical  acceptance  in  the 
atmosphere  of  society’s  growing  concern  about  the  plight  of  minority  groups  and 
the  economically  disadvantaged. 
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The  chief  goal  of  compensatory  education — to  remedy  the  educational  lag  of 
disadvantaged  children  and  thereby  narrow  the  achievement  gap  between  “mi¬ 
nority”  and  "majority”  pupils— has  been  utterly  unrealised  in  any  of  the  large 
compensatory  education  programs  that  have  been  evaluated  so  far.  On  the  basis 
of  a  nationwide  survey  and  evaluation  of  compensatory  education  programs, 
the  United  States  Commission  on  Civil  Rights  (1967)  came  to  the  following 
conclusion: 

The  Commission's  analysis  does  not  suggest  that  compensatory  education  is  incapable  of 
remedying  the  effects  of  poverty  on  the  academic  achievement  of  individual  children. 
There  is  little  question  that  school  programs  involving  expenditures  for  cultural  en¬ 
richment,  better  teaching,  and  other  needed  educational  services  can  be  helpful  to  dis¬ 
advantaged  children.  The  fact  remains,  however,  that  none  of  the  programs  appear  to 
have  raised  significantly  the  achievement  of  participating  pupils,  as  a  group,  within  the 
period  evaluated  by  the  Commission,  (p.  138) 

The  Commission’s  review  gave  special  attention  to  compensatory  education  in 
majority-Negro  schools  whose  programs  “were  among  the  most  prominent  and 
included  some  that  have  served  as  models  for  others.”  The  Commission  states: 
"A  principal  objective  of  each  was  to  raise  the  academic  achievement  of  disad¬ 
vantaged  children.  Judged  by  this  standard  the  programs  did  not  show  evidence 
of  much  success”  (p.  138).1 

Why  has  there  been  such  uniform  failure  of  compensatory  programs  wherever 
they  have  been  tried?  What  has  gone  wrong?  In  other  fields,  when  bridges  do  not 
stand,  when  aircraft  do  not  fly,  when  machines  do  not  work,  when  treatments  do 
not  cure,  despite  all  conscientious  efforts  on  the  part  of  many  persons  to  crake 
them  do  so,  one  begins  to  question  the  basic  assumptions,  principles,  theories, 
and  hypotheses  that  guide  one’s  efforts.  Is  it  time  to  follow  suit  in  education? 

’Some  of  the  largest  and  most  highly  publicised  programs  of  compensatory  education  that 
have  been  held  up  at  models  but  which  produced  absolutely  no  significant  improvement  in  the 
scholastic  achievement  of  disadvantaged  students  are;  the  Bonneker  Project  in  St  Louis  (8 
yean),  Higher  Horizons  in  New  York  (3  years).  More  Effective  Schools  in  New  York  (S  years), 
and  large-scale  program  in  Syracuse,  Seattle,  Philadelphia,  Berkeley,  and  a  score  of  other  cities 
(for  detailed  reports  tee  UL  Commission  on  Civil  Rights,  1967,  pp.  115-140). 

Reports  on  Project  Head  Start  indicate  that  initial  gains  of  5  to  10  points  in  IQ  on  conven¬ 
tional  intelligence  tests  are  a  common  finding,  but  this  gain  usually  does  not  hold  up  through 
the  first  year  of  regular  schooling.  More  positive  claim  for  the  eScacy  of  Head  Start  involve 
evidence  of  the  detection  and  correction  of  medical  disabilities  in  disadvantaged  preschool  chil¬ 
dren  and  the  reportedly  favorable  effects  of  the  program  00  children’s  self-confidence,  motiva¬ 
tion,  and  attitudes  toward  school 
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The  theory  that  has  guided  most  of  these  compensatory  education  programs, 
sometimes  explicitly,  sometimes  implicitly,  has  two  main  complementary  facets: 
one  might  be  called  the  "average  children  concept/'  the  other  the  "social  depriva¬ 
tion  hypothesis." 

The  "average  children"  concept  is  essentially  the  belief  that  all  children,  ex¬ 
cept  for  a  rare  few  bom  with  severe  neurological  defects,  are  basically  very  much 
alike  in  their  mental  development  and  capabilities,  and  that  their  apparent  differ¬ 
ences  in  these  characteristics  as  manifested  in  school  are  due  to  rather  superficial 
differences  in  children’s  upbringing  at  home,  their  preschool  and  out-of-school 
experiences,  motivations  and  interests,  and  the  educational  influences  of  their 
family  background.  All  children  are  viewed  as  basically  more  or  less  homogeneous, 
but  are  seen  to  differ  in  school  performance  because  when  they  are  out  of  school 
they  learn  or  fail  to  learn  certain  things  that  may  either  help  them  or  hinder  them 
in  their  school  work.  If  all  children  could  be  treated  more  alike  early  enough, 
long  before  they  come  to  school,  then  they  could  all  learn  from  the  teacher’s  in¬ 
struction  at  about  the  same  pace  and  would  all  achieve  at  much  the  same  level, 
presumably  at  the  "average"  or  above  on  the  usual  grade  norms. 

The  "social  deprivation  hypothesis”  is  the  allied  belief  that  those  children  of 
ethnic  minorities  and  the  economically  poor  who  achieve  "below  average"  in 
school  do  so  mainly  because  they  begin  school  lacking  certain  crucial  experiences 
which  are  prerequisites  for  school  learning— perceptual,  attentional,  and  verbal 
skills,  as  well  as  the  self-confidence,  self-direction,  and  teacher-oriented  attitudes 
conducive  to  achievement  in  the  classroom.  And  they  lack  the  parental  help  and 
encouragement  needed  to  promote  academic  achievement  throughout  their 
schooling.  The  chief  aim  of  preschool  and  compensatory  programs,  therefore,  is 
to  make  up  for  these  environmental  lacks  as  quickly  and  intensively  as  possible  by 
providing  the  assumedly  appropriate  experiences,  cultural  enrichment,  and  train¬ 
ing  in  basic  skills  of  the  kind  presumably  possessed  by  middle-class  "majority" 
children  of  the  same  age. 

The  success  of  the  effort  is  usually  assessed  in  one  or  both  of  two  ways:  by  gains 
in  IQ  and  in  scholastic  achievement.  The  common  emphasis  on  gains  in  IQ  is  prob¬ 
ably  attributable  to  the  fact  that  it  can  be  more  efficiently  "measured”  than 
scholastic  achievement,  especially  if  there  is  no  specific  "achievement”  to  begin 
with.  The  IQ  test  can  be  used  at  the  very  beginning  of  Headstart,  kindergarten, 
or  first  grade  as  a  "pre-test”  against  which  to  assess  “post-test”  gains.  IQ  gains,  if 
they  occur  at  all,  usually  occur  rapidly,  while  achievement  is  a  long-term  affair. 
And  probably  most  important,  the  IQ  is  commonly  interpreted  as  indicative  of 
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a  more  general  kind  of  intellectual  ability  than  is  reflected  by  the  acquisition  of 
specific  scholastic  knowledge  and  skills.  Since  the  IQ  is  known  to  predict  scholas¬ 
tic  performance  better  than  any  other  single  measurable  attribute  of  the  child,  it 
is  believed,  whether  rightly  or  wrongly,  that  if  the  child's  IQ  can  be  appreciably 
raised,  academic  achievement  by  and  large  will  take  care  of  itself,  given  normal 
motivation  and  standard  instruction.  Children  with  average  or  above-average  IQs 
generally  do  well  in  school  without  much  special  attention.  So  the  remedy  deemed 
logical  for  children  who  would  do  poorly  in  school  is  to  boost  their  IQs  up  to 
where  they  can  perform  like  the  majority — in  short  to  make  them  all  at  least 
"average  children."  Stated  so  bluntly,  the  remedy  may  sound  rather  grim,  but 
this  is  in  fact  essentially  what  we  are  attempting  in  our  special  programs  of  pre¬ 
school  enrichment  and  compensatory  education.  This  simple  theme,  with  only 
slight  embellishments,  can  be  found  repeated  over  and  over  again  in  the  vast  re¬ 
cent  literature  on  the  psychology  and  education  of  children  called  culturally 
disadvantaged. 

So  here  is  where  our  diagnosis  should  begin — with  the  concept  of  the  IQ:  how 
it  came  to  be  what  it  is;  what  it  "really"  is;  what  makes  it  vary  from  one  individ¬ 
ual  to  another;  what  can  change  it,  and  by  what  amount. 

The  Nature  of  Intelligence 

The  nature  of  intelligence  is  one  of  the  vast  topics  in  psychology.  It  would  be 
quite  impossible  to  attempt  to  review  here  the  main  theoretical  issues  and  cur¬ 
rents  of  thought  in  this  field.  Large  volumes  have  been  written  on  the  subject  (e.g., 
Guilford,  1967;  Stoddard,  1949),  to  say  nothing  of  the  countless  articles.  An  en¬ 
lightening  brief  account  of  the  history  of  the  concept  of  intelligence  has  been  pre¬ 
sented  by  Sir  Cyril  Burt  (1968).  The  term  "intelligence,”  as  used  by  psychologists, 
is  itself  of  fairly  recent  origin.  Having  been  introduced  as  a  technical  term  in  psy¬ 
chology  near  the  turn  of  the  century,  it  has  since  filtered  down  into  common  par¬ 
lance,  and  therefore  some  restriction  and  clarification  of  the  term  as  it  will  be 
used  in  the  following  discussion  is  called  for. 

Disagreements  and  arguments  can  perhaps  be  forestalled  if  we  take  an  opera¬ 
tional  stance.  First  of  all,  this  means  that  probably  the  most  important  fact  about 
intelligence  is  that  we  can  measure  it.  Intelligence,  like  electricity,  is  easier  to 
measure  than  to  define.  And  if  the  measurements  bear  some  systematic  relation¬ 
ships  to  other  data,  it  means  we  can  make  meaningful  statements  about  the  phe¬ 
nomenon  we  are  measuring.  There  is  no  point  in  arguing  the  question  to  which 
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there  is  no  answer,  the  question  of  what  intelligence  really  is.  The  best  we  can  do 
is  to  obtain  measurements  of  certain  kinds  of  behavior  and  look  at  their  relation¬ 
ships  to  other  phenomena  and  see  if  these  relationships  make  any  kind  of  sense 
and  order.  It  is  from  these  orderly  relationships  that  we  can  gain  some  under¬ 
standing  of  the  phenomena. 

But  how  did  the  instruments  by  which  we  measure  intelligence  come  about 
in  the  first  place?  The  first  really  useful  test  of  intelligence  and  the  progenitor  of 
nearly  all  present-day  intelligence  tests  was  the  Metrical  Scale  of  Intelligence  de¬ 
vised  in  1905  by  Binet  and  Simon.  A  fact  of  great  but  often  unrealised  implica¬ 
tions  is  that  the  Binet-Simon  test  was  commissioned  by  the  Minister  of  Public  In¬ 
struction  in  Paris  for  the  explicit  purpose  of  identifying  children  who  were  likely 
to  fail  in  school.  It  was  decided  they  should  be  placed  in  special  schools  or  class¬ 
es  before  losing  too  much  ground  or  receiving  too  much  discouragement.  To  the 
credit  of  Binet  and  Simon,  the  test  served  this  purpose  quite  well,  and  it  is  now 
regarded  as  one  of  the  major  “breakthroughs"  in  the  history  of  psychology.  Nu¬ 
merous  earlier  attempts  to  devise  intelligence  tests  were  much  less  successful  from 
a  practical  standpoint,  mainly  because  the  kinds  of  functions  tested  were  decided 
upon  in  terms  of  early  theoretical  notions  about  the  basic  elements  of  “mind"  and 
the  “brass  instrument"  laboratory  techniques  for  measuring  these  elemental 
functions  of  consciousness,  which  were  then  thought  to  consist  of  the  capacity  for 
making  fine  sensory  discriminations  in  the  various  sensory  modalities.  Although 
these  measurements  were  sufficiently  reliable,  they  bore  little  relationship  to  any 
"real  life”  or  “common  sense”  criteria  of  behavior  ranging  along  a  "dull”— 
“bright”  continuum.  The  psychological  sagacity  of  Binet  and  Simon  as  test  con¬ 
structors  derived  largely  from  their  intimate  knowledge  and  observation  of  the 
behavior  of  young  children  and  of  what,  precisely,  teachers  expected  of  them  in 
school.  Binet  and  Simon  noted  the  characteristics  distinguishing  those  children 
described  by  their  teachers  as  “bright”  from  those  described  as  “dull,”  and,  from 
these  observations  and  considerable  trial-and-error,  they  were  finally  able  to  make 
up  a  graded  series  of  test  items  that  not  only  agreed  with  teachers’  judgments  of 
children's  scholastic  capabilities  but  could  make  the  discriminations  more  finely 
and  more  accurately  than  any  single  teacher  could  do  without  prolonged  observa¬ 
tion  of  the  child  in  class.  The  Binet-Simon  scale  has  since  undergone  many  re¬ 
visions  and  improvements,  and  today,  in  the  form  developed  by  Terman,  known 
as  the  Stanford-Binet  Intelligence  Scale,  it  is  generally  regarded  as  the  standard 
for  the  measurement  of  intelligence. 

But  the  important  point  I  wish  to  emphasize  here  is  that  these  Binet  tests,  and 
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in  effect  all  their  descendants,  had  their  origin  in  the  educational  setting  of  the 
Paris  schools  of  190a  and  the  various  modifications  and  refinements  they  have 
undergone  since  then  have  been  implicitly  shaped  by  the  educational  traditions 
of  Europe  and  North  America.  The  content  and  methods  of  instruction  repre¬ 
sented  in  this  tradition,  it  should  be  remembered,  are  a  rather  narrow  and  select 
sample  of  all  the  various  forms  of  human  learning  and  of  the  ways  of  imparting 
knowledge  and  skills.  The  instructional  methods  of  the  traditional  classroom 
were  not  invented  all  in  one  stroke,  but  evolved  within  an  upper-class  segment  of 
the  European  population,  and  thus  were  naturally  shaped  by  the  capacities,  cul¬ 
ture,  and  needs  of  those  children  whom  the  schools  were  primarily  intended  to 
serve.  At  least  implicit  in  the  system  as  it  originally  developed  was  the  expecta¬ 
tion  that  not  all  children  would  succeed.  These  methods  of  schooling  have  re¬ 
mained  essentially  unchanged  for  many  generations.  We  have  accepted  tradition¬ 
al  instruction  so  completely  that  it  is  extremely  difficult  even  to  imagine,  much 
less  to  put  Into  practice,  any  radically  different  forms  that  the  education  of  chil¬ 
dren  could  take.  Our  thinking  almost  always  takes  as  granted  such  features  as  be¬ 
ginning  formal  Instruction  at  the  same  age  for  all  children  (universally  between 
ages  five  and  six),  instruction  of  children  in  groups,  keeping  the  same  groups  to¬ 
gether  in  lock  step  fashion  through  the  first  several  years  of  schooling,  and  an  ac¬ 
tive-passive,  showing-seeing,  telling-listening  relationship  between  teacher  and 
pupils.  Satisfactory  learning  occurs  under  these  conditions  only  when  children 
come  to  school  with  certain  prerequisite  abilities  and  skills:  an  attention  span 
long  enough  to  encompass  the  teacher’s  utterances  and  demonstrations,  the  abil¬ 
ity  voluntarily  to  focus  one’s  attention  where  it  is  called  for,  the  ability  to  com¬ 
prehend  verbal  utterances  and  to  grasp  relationships  between  things  and  their 
symbolic  representations,  the  ability  to  inhibit  large-muscle  activity  and  engage  in 
covert  ‘‘mental’’  activity,  to  repeat  instruction  to  oneself,  to  persist  in  a  task  until 
a  self-determined  standard  is  attained—in  short,  the  ability  to  engage  in  what 
might  be  called  self-instructional  activities,  without  which  group  instruction 
alone  remains  ineffectual. 

The  interesting  fact  is  that,  despite  all  the  criticisms  that  can  easily  be  leveled 
at  the  educational  system,  the  traditional  forms  of  instruction  have  actually  worked 
quite  well  for  the  majority  of  children.  And  the.  testa  that  were  specifically  de¬ 
vised  to  distinguish  those  children  least  apt  to  succeed  in  this  system  have  also 
proved  to  do  their  job  quite  well.  The  Stanford-Binet  and  similar  intelligence 
tests  predict  various  measures  of  scholastic  achievement  with  an  average  validity 
coefficient  of  about  .5  to  .6,  and  in  longitudinal  data  comprising  intelligence 
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test  and  achievement  measure*  on  the  tame  children  over  a  number  of  years,  the 
multiple  correlation  between  intelligence  and  scholastic  achievement  is  almost  as 
high  as  the  reliability  of  the  measures  will  permit. 

The  Generality  and  Limitations  of  Intelligence 

If  the  content  and  instructional  techniques  of  education  had  been  markedly 
different  from  what  they  were  in  the  beginning  and,  for  the  most  part,  continue 
to  be,  it  is  very  likely  that  the  instruments  we  call  intelligence  tests  would  also 
have  assumed  a  quite  different  character.  They  might  have  developed  in  such  a 
way  as  to  measure  a  quite  different  constellation  of  abilities,  and  our  conception 
of  the  nature  of  intelligence,  assuming  we  still  called  it  by  that  name,  would  be 
correspondingly  different.  This  is  why  I  think  it  so  important  to  draw  attention  to 
the  origins  of  intelligence  testing. 

But  in  granting  that  the  measurement  and  operational  definitions  of  intelli¬ 
gence  had  their  origins  in  a  school  setting  and  were  intended  primarily  for  scho¬ 
lastic  purposes,  one  should  not  assume  that  intelligence  tests  measure  only  school 
learning  or  cultural  advantages  making  for  scholastic  success  and  fail  to  up  any¬ 
thing  of  fundamental  psychological  importance, The  notion  is  sometimes  expressed 
that  psychologisu  have  mis-aimed  with  their  intelligence  tests.  Although  the 
tests  may  predict  scholastic  performance,  it  is  said,  they  do  not  really  measure  in¬ 
telligence— as  if  somehow  the  "real  thing"  has  eluded  measurement  and  per¬ 
haps  always  will.  But  this  is  a  misconception.  We  can  measure  intelligence.  As  the 
late  Professor  Edwin  G.  Boring  pointed  out,  intelligence,  by  definition,  is  what 
intelligence  tests  measure.  The  trouble'  comes  only  when  we  attribute  more  to 
"intelligence"  and  to  our  measurements  offit  than  do  the  psychologists  who  use 
the  concept  in  its  proper  sense.  ' 

The  idea  of  intelligence  has  justifiably  grown  considerably  beyond  its  scho¬ 
lastic  connotations.  Techniques  of  measurement  not  at  all  resembling  the  tasks 
of  the  Binet  scale  and  in  no  way  devised  with  the  idea  of  predicting  scholastic  per¬ 
formance  can  also  measure  approximately  the  same  intelligence  as  measured  by 
the  Binet  scale.  The  English  psychologist  Spearman  devoted  .most  of  his  distin¬ 
guished  career  to  studying  the  important*  finding  that  almost  any  and  every  test 
involving  any  kind  of  complex  mental  activity  correlates  positively  and  substan¬ 
tially  with  any  and  every  other  test  involving  complex  mental  activity,  regardless 
of  the  specific  content  or  sensory  modality  of  the  test.  Spearman  noted  that  if  the  . 
tesu  called  for  the  operation  of  “higher  mental  processes,”  as  opposed  to  sheer 
sensory  acuity,  reflex  behavior,  or  the  execution  of  established  habits,  they  showed 
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positive  intercorrelations,  although  the  test*  bore  no  superficial  retemblance  to 
one  another.  They  might  consitt  of  abstract  figures  involving  various  spatial  re¬ 
lationships,  or  numerical  problems,  or  vocabulary,  or  verbal  analogies.  For 
example,  a  vocabulary  test  shows  correlations  in  the  range  of  .50  to  .60  with  a  test 
that  consists  of  copying  sets  of  designs  with  colored  blocks;  and  a  test  of  general 
information  correlates  about  .50  with  a  test  that  involves  wending  through  a 
•*»,  printed  maze  with  a  pencil.  Countless  examples  of  such  positive  correlations  be¬ 

tween  seemingly  quite  different  tests  can  be  found  in  the  literature  on  psycholog¬ 
ical  tests.  Spearman  made  them  the  main  object  of  his  study.  To  account  for  the 
intercorTelations  of  "mental"  tests,  he  hypothesized  the  existence  of  a  single  factor 
common  to  all  tests  involving  complex  mental  processes.  All  such  tests  measure 
this  common  factor  to  some  degree,  which  accounts  for  the  intercorrelations 
imong  all  the  tests.  Spearman  called  the  common  factor  "general  intelligence"  or 
imply  g.  And  he  invented  the  method  known  as  factor  analysis  to  determine  the 
imount  of  g  in  any  particular  test.  He  and  his  students  later  developed  tests,  like 
Raven’s  Progressive  Matrices  and  Cattell's  Culture  Fair  Tests  of  g,  which  measure 
j  in  nearly  pure  form.  We  should  not  reify  g  as  an  entity,  of  course,  since  it  is  only 
a  hypothetical  construct  intended  to  explain  covariation  among  tests.  It  is  a  hy¬ 
pothetical  source  of  variance  (individual  differences)  in  test  scores.  It  can  be  re¬ 
garded  as  the  nuclear  operational  definition  of  intelligence,  and  when  the  term 
intelligence  is  used  it  should  refer  to  g,  the  factor  common  to  all  tests  of  complex 
problemsolving. 

In  examining  those  tests  most  heavily  loaded  with  g,  Spearman  character¬ 
ized  the  mental  processes  which  they  seemed  to  involve  as  “the  ability  to  educe  re¬ 
lations  and  correlates”— that  is,  to  be  able  to  see  the  general  from  the  particular 
and  the  particular  as  an  instance  of  the  general.  A  similar  definition  of  intelli¬ 
gence  was  expressed  by  Aquinas,  as  "the  ability  to  combine  and  separate"— to  see 
the  difference  between  things  which  seem  similar  and  to  see  the  similarities  be¬ 
tween  things  which  seem  diffetentThese  are  essentially  the  processes  of  abstrac¬ 
tion  and  conceptualization.  Tasks  which  call  for  problem  solving  requiring  these 
processes  are  usually  the  best  measures  of  g.  Despite  numerous  theoretical  attacks 
on  Spearman’s  basic  notion  of  a  general  factor,  g  has  stood  like  a  rock  of  Gibralter 
in  psychometrics,  defying  any  attempt  to  construct  a  test  of  complex  problem 
solving  which  excludes  it. 

Standard  intelligence  scales  such  as  the  Binet  and  the  Wechsler  are  composed 
of  a  dozen  or  so  subtests  which  differ  obviously  in  their  superficial  appearance: 
vocabulary,  general  information,  memory  span  for  digits,  block  designs,  figure 
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copying,  mazes,  form  boards,  and  so  on.  When  the  intercorrelations  among  a  doz¬ 
en  or  more  such  tests  are  subjected  to  a  factor  analysis  or  principal  components 
analysis,  some  50  percent  or  more  of  the  total  individual  differences  variance  in 
all  the  tests  is  usually  found  to  be  attributable  to  a  general  factor  common  to  all 
the  tests.  Thus,  when  we  speak  of  intelligence  it  is  this  general  factor,  rather  than 
any  single  test,  that  we  should  keep  in  mind. 

Attempts  to  assess  age  differences  in  intelligence  or  mental  development  which 
rely  on  complex  techniques  that  bear  little  formal  resemblance  to  the  usual  in¬ 
telligence  tests  still  manage  to  measure  g  more  than  anything  else.  Piaget’s  tech¬ 
niques  for  studying  mental  growth,  for  example,  are  based  largely  on  the  child's 
development  of  the  concepts  of  invariance  and  conservation  of  certain  properties 
— number,  area,  and  volume.  When  a  large  variety  of  Piaget  tasks  are  factor  ana¬ 
lyzed  along  with  standard  psychometric  tests,  including  the  Stanford-Binet  and 
Raven’s  Progressive  Matrices,  is  it  found  that  the  Piaget  tasks  are  loaded  on 
the  general  factor  to  about  the  same  extent  as  the  psychometric  tests  (Vernon, 
1965)*  That  is  to  say,  children  fall  into  much  the  same  rank  order  of  ability  on 
all  these  cognitive  tests.  Tuddenham  (1968)  has  developed  a  psychometric  scale 
of  intelligence  based  entirely  upon  Piaget’s  theory  of  cognitive  development.  The 
test  makes  use  of  ten  of  the  techniques  developed  by  Piaget  for  studying  conser¬ 
vation,  seriation,  reversal  of  perspective,  and  so  on.  Performance  on  these  tasks 
shows  about  the  same  relationship  to  social  class  and  race  differences  as  is  gen¬ 
erally  found  with  the  Stanford-Binet  and  Wechsler  scales.  It  seems  evident  that 
what  we  call  general  intelligence  can  be  manifested  in  many  different  forms  and 
thus  permits  measurement  by  a  wide  variety  of  techniques.  The  common  feature 
of  all  such  interconelated  tests  seems  to  be  their  requirement  of  some  form  of 
"reasoning”  on  the  part  of  the  subject — some  active,  but  usually  covert,  transfor¬ 
mation  or  manipulation  of  the  "input"  (the  problem)  in  order  to  arrive  at  the 
"output"  (the  answer). 

The  conceptually  most  pure  and  simple  instance  of  this  key  aspect  of  intelli¬ 
gence  is  displayed  in  the  phenomenon  known  as  cross-modal  transfer.  This  occurs 
when  a  person  to  whom  some  particular  stimulus  is  exposed  in  one  sensory  modal¬ 
ity  can  then  recognize  the  same  stimulus  (or  its  essential  features)  in  a  different 
sensory  modality.  For  example,  show  a  person  a  number  of  differently  shaped 
wooden  blocks,  then  point  to  one,  blindfold  the  person,  shuffle  the  blocks,  and 
let  the  person  find  the  indicated  block  by  using  his  sense  of  touch.  Or  “write"  in 
bold  strokes  any  letter  of  the  alphabet  between  a  child’s  shoulder  blades.  It  will  be 
a  completely  unique  stimulus  input  for  the  child,  never  encountered  before  and 
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never  directly  conditioned  to  any  verbal  response.  Yet,  most  children,  provided 
they  already  know  the  alphabet,  will  be  able  to  name  the  letter.  There  are  no 
direct  neural  connections  between  the  visual  and  the  tactile  impressions  of  the 
stimulus,  and,  although  the  child’s  naming  of  the  letter  has  been  conditioned  to 
the  visual  stimulus,  the  tactile  stimulus  has  been  associated  with  neither  the  visual 
stimulus  nor  the  verbal  response.  How  does  the  child  manage  to  show  the  cross 
modal  transfer?  Some  central  symbolic  or  ’’cognitive’’  processing  mechanism  is 
involved,  whidt  can  abstract  and  compare  properties  of  “new"  experiences  with 
"old"  experiences  and  thereby  invest  the  “new”  with  meaning  and  relevance.  Intelli¬ 
gence  is  essentially  characterized  by  this  process. 

Isg  Unitary  or  Divisible ? 

It  is  only  when  the  concept  of  g  is  attributed  meaning  above  and  beyond  that  de¬ 
rived  from  the  factor  analytic  procedures  from  which  it  gains  its  strict  technical 
meaning  that  we  run  into  the  needless  argument  over  whether  g  is  a  unitary  abil¬ 
ity  or  a  conglomerate  of  many  subabilities,  each  of  which  could  be  measured  in¬ 
dependently.  We  should  think  of  g  as  a  ’’source’’  of  individual  differences  in 
scores  which  is  common  to  a  number  of  different  tests.  As  the  tests  change,  the 
nature  of  g  will  also  change,  and  a  test  which  is  loaded,  say,  .50  on  g  when  factor 
analyzed  among  one  set  of  tests  may  have  a  loading  of  .so  or  .80,  or  some  other 
value,  when  factor  analyzed  among  other  sets  of  tests.  Also,  a  test  which,  in  one 
factor  analysis,  measures  only  g  and  nothing  else,  may  show  that  it  measures  g  and 
one  or  more  other  factors  when  factor  analyzed  in  connection  with  a  new  set  of 
tests.  In  other  words,  g  gains  its  meaning  from  the  tests  which  have  it  in  common. 
Furthermore,  no  matter  how  simple  or  ’’unitary”  a  test  may  appear  to  be,  it  is  al¬ 
most  always  possible  to  further  fractionate  the  individual  differences  variance  in¬ 
to  smaller  subfactors.  I  have  been  doing  this  in  my  laboratory  with  respect  to  a 
very  simple  and  seemingly  “unitary”  ability,  namely,  digit  span  (Jensen,  1967b). 
Changing  the  rate  of  digit  presentation  changes  the  rank  order  of  subjects  in 
their  ability  to  recall  the  digits.  So,  too,  docs  interposing  a  10-second  delay  between 
presentation  and  recall,  and  interpolating  various  distractions  ("retroactive  in¬ 
hibition”)  between  .presentation  and  recall,  and  many  other  procedural  varia¬ 
tions  of  the  digit  span  paradigm.  Many — but,  significantly,  not  all — of  these  kinds 
of  manipulations  introduce  new  dimensions  or  factors  of  individual  differences. 
It  is  likely  that  when  we  finally  get  down  to  the  irreducible  "atoms"  of  memory 
span  ability,  $0  to  speak,  if  we  ever  do  get  there,  the  elements  that  make  up  mem- 


11 


83 


ory  span  ability  will  not  themselves  even  resemble  what  we  think  of  as  abilities  in 
the  usual  sense  of  the  term.  And  so-probably  the  same  would  be  true  not  only  for 
digit  span,  but  for  any  of  the  subtests  or  items  that  make  up  intelligence  tests. 

A  simple  analogy  in  the  physical  realm  may  help  to  make  this  clear.  If  we  are 
interested  in  measuring  genera]  athletic  ability,  we  can  devise  a  test  consisting  of 
running,  ball  throwing,  batting,  jumping,  weight  lifting,  and  so  on.  We  can  obtain 
a  "score”  on  each  one  of  these  and  the  total  for  any  individual  is  his  "general 
athletic  ability"  score.  This  score  would  correspond  to  the  general  intelligence 
score  yielded  by  tests  like  the  Stanford-Binet  and  the  Wechsler  scales. 

Or  we  can  go  a  step  further  in  the  refinement  of  our  test  procedure  and  inter¬ 
correlate  the  scores  on  all  these  physical  tasks,  factor  analyze  the  intercorrelations, 
and  examine  the  general  factor,  if  indeed  there  is  one.  Assuming  there  is,  we 
would  call  it  "general  athletic  ability."  Ii  would  mean  that  on  all  of  the  tasks, 
persons  who  excelled  on  one  also  tended  to  be  superior  on  the  others.  And  we 
would  note  that  some  tasks  were  more  "loaded"  with  this  general  factor  than 
others.  We  could  then  weight  the  subtest  scores  in  proportion  to  their  loading  on 
g  and  then  add  them  up.  The  total,  in  effect,  is  a  “factor  score,"  and  gives  us  a 
somewhat  more  justifiable  measure  of  "general  athletic  ability,”  since  it  repre¬ 
sents  the  one  source  of  variation  that  all  the  athletic  skills  in  our  test  battery 
share  in  common. 

To  go  still  further,  let  us  imagine  that  the  running  test  has  the  highest  loading 
on  g  in  this  analysis.  To  make  the  issue  clear-cut,  let  us  say  that  all  its  variance  is 
attributable  to  the  g  factor.  Does  this  mean  that  running  ability  is  not  further 
analyzable  into  other  components?  No,  it  simply  means  that  the  components  into 
which  running  can  be  analyzed  are  not  separately  or  independently  manifested  in 
either  the  running  test  or  the  other  tests  in  the  battery.  But  we  can  measure  these 
components  of  running  ability  independently,  if  we  wish  to:  tot<J  leg  length,  the 
ratio  of  upper  to  lower  leg  length,  strength  of  leg  muscles,  physical  endurance, 
“wind”  or  vital  capacity,  ratio  of  body  height  to  weight,  degree  of  mesomorphic 
body  build,  specific  skills  such  as  starting  speed — all  are  positively  correlated  with 
running  speed.  And  if  we  intercorrelate  these  measures  and  factor  analyze  the 
correlations,  we  would  probably  find  a  substantial  general  factor  common  to  all 
these  physical  attributes,  name  it  what  you  will.  We  could  combine  the  measures 
on  these  various  physical  traits  into  a  weighted  composite  score  which  would  pre¬ 
dict  running  ability  as  measured  by  the  time  the  person  takes  to  cross  the  finish 
line.  The  situation  seems  very  similar  to  the  analysis  of  the  psychological  process¬ 
es  that  make  up  "general  intelligence." 
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Fluid  and  Crystallized  Intelligence 

Raymond  B.  Cattell  (1963)  has  made  a  conceptually  valid  distinction  between 
two  aspects  of  intelligence,  fluid  and  crystallized.  Standard  intelligence  tests  gener¬ 
ally  measure  both  the  fluid  and  crystallized  components  of  g,  and,  since  the  two 
are  usually  highly  correlated  in  a  population  whose  members  to  a  large  extent 
share  a  common  background  of  experience,  culture,  and  education,  the  fluid  and 
crystallized  components  may  not  always  be  clearly  discernible  as  distinct  factors. 
Conceptually,  however,  the  distinction  is  useful  and  can  be  supported  empiri¬ 
cally  under  certain  conditions.  Fluid  intelligence  is  the  capacity  for  new  concep¬ 
tual  learning  and  problem  solving,  a  general  "brightness”  and  adaptability,  rel¬ 
atively  independent  of  education  and  experience,  which  can  be  invested  in  the 
particular  opportunities  for  learning  encountered  by  the  individual  in  accord 
with  his  motivations  and  interests.  Tests  that  measure  mostly  fluid  intelligence 
are  those  that  minimize  cultural  and  scholastic  content.  Cattell's  Culture  Fair 
Tests  and  Raven's  Progressive  Matrices  are  good  examples.  Crystallized  intelli¬ 
gence,  in  contrast,  is  a  precipitate  out  of  experience,  consisting  of  acquired  knowl¬ 
edge  and  developed  intellectual  skills.  Fluid  and  crystallized  intelligence  are  nat¬ 
urally  correlated  in  a  population  sharing  a  common  culture,  because  the  acquisi¬ 
tion  of  knowledge  and  skills  in  the  first  place  depends  upon  fluid  intelligence. 
While  fluid  intelligence  attains  its  maximum  level  in  the  late  teens  and  may  even 
begin  to  decline  gradually  shortly  thereafter,  crystallized  intelligence  continues  to 
increase  gradually  with  the  individual’s  learning  and  experience  all  the  way  up 
to  old  age. 

Occupational  Correlates  of  Intelligence 

Intelligence,  as  we  are  using  the  term,  has  relevance  considerably  beyond  the 
scholastic  setting.  This  is  so  partly  because  there  is  an  intimate  relationship  be¬ 
tween  a  society's  occupational  structure  and  its  educational  system.  Whether  we 
like  it  or  not,  the  educational  system  is  one  of  society's  most  powerful  mechanisms 
for  sorting  out  children  to  assume  different  roles  in  the  occupational  hierarchy. 

The  evidence  for  a  hierarchy  of  occupational  prestige  and  desirability  is  unam¬ 
biguous.  Let  us  consider  three  sets  of  numbers.*  First,  the  Barr  scale  of  occupa¬ 
tions,  devised  in  the  early  1920s,  provides  one  set  of  data.  Lists  of  iso  representa¬ 
tive  occupations,  each  definitely  and  concretely  described,  were  given  to  30  psy¬ 
chological  judges  who  were  asked  to  rate  the  occupations  on  a  scale  from  o  to  too 

*1  am  indebted  to  Professor  Otis  Dudley  Duncan  <1968,  pp.  80-100)  (or  providing  this 
information. 
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according  to  the  grade  of  intelligence  each  occupation  was  believed  to  require  for 
ordinary  success.  Second,  in  1964,  the  National  Opinion  Research  Center  (NORC), 
by  taking  a  large  public  opinion  poll,  obtained  ratings  of  the  prestige  of  a  great 
number  of  occupations;  these  prestige  ratings  represent  the  average  standing  of 
each  occupation  relative  to  all  the  others  in  the  eyes  of  the  general  public. 
Third,  a  rating  of  socioeconomic  status  (SES)  is  provided  by  the  i960  Census  of 
Population:  Classified  Index  of  Occupations  and  Industries,  which  assigns  to  each 
of  the  hundreds  of  listed  occupations  a  score  ranging  from  0  to  96  as  a  composite 
index  of  the  average  income  and  educational  level  prevailing  in  the  occupation. 

The  interesting  point  is  the  set  of  correlations  among  these  three  independent¬ 
ly  derived  occupational  ratings. 

The  Barr  scale  and  the  NORC  ratings  are  correlated  .91. 

The  Barr  scale  and  the  SES  index  are  correlated  .81. 

The  NORC  ratings  and  the  SES  index  are  correlated  .90. 

In  other  words,  psychologists'  concept  of  the  "intelligence  demands"  of  an  occu¬ 
pation  (Barr  scale)  is  very  much  like  the  general  public’s  concept  of  the  prestige 
or  "social  standing"  of  an  occupation  (NORC  ratings),  and  both  are  closely  re¬ 
lated  to  an  independent  measure  of  the  educational  and  economic  status  of  the 
persons  pursuing  an  occupation  (SES  index).  As  O.  D.  Duncan  (1968,  pp.  90-91) 
concludes,  “. . .  ‘intelligence’  is  a  socially  defined  quality  and  this  social  definition 
is  not  essentially  different  from  that  of  achievement  or  status  in  the  occupational 
sphere. . . .  When  psychologists  came  to  propose  operational  counterparts  to  the 
notion  of  intelligence,  or  to  devise  measures  thereof,  they  wittingly  or  unwittingly 
looked  for  indicators  of  capability  to  function  in  the  system  of  key  roles  in  the 
society."  Duncan  goes  on  to  note,  "Our  argument  tends  to  imply  that  a  correla¬ 
tion  between  IQ  and  occupational  achievement  was  more  or  less  built  into  IQ 
tests,  by  virtue  of  the  psychologists'  implicit  acceptance  of  the  social  standards 
of  the  general  populace.  Had  the  first  IQ  tests  been  devised  in  a  hunting  culture, 
‘general  intelligence’  might  well  have  turned  out  to  involve  visual  acuity  and 
running  speed,  rather  than  vocabulary  and  symbol  manipulation.  As  it  was,  the 
concept  of  intelligence  arose  in  a  society  where  high  status  accrued  to  occupations 
involving  the  latter  in  large  measure,  so  that  what  we  now  mean  by  intelligence 
is  something  like  the  probability  of  acceptable  performance  (given  the  opportu¬ 
nity)  in  occupations  varying  in  social  status." 

So  we  see  that  the  prestige  hierarchy  of  occupations  is  a  reliable  objective  real¬ 
ity  in  our  society.  To  this  should  be  added  the  fact  that  there  is  undoubtedly 
some  relationship  between  the  levels  of  the  hierarchy  and  the  occupations'  in- 
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trinsic  interest,  desirability,  or  gratification  to  the  individuals  engaged  in  them. 
Even  if  all  occupations  paid  alike  and  received  equal  respect  and  acclaim,  some 
occupations  would  still  be  viewed  as  more  desirable  than  others,  which  would 
make  for  competition,  selection,  and,  again,  a  kind  of  prestige  hierarchy.  Most 
persons  would  agree  that  painting  pictures  is  more  satisfying  than  painting  barns, 
and  conducting  a  symphony  orchestra  is  more  exciting  than  directing  traffic.  We 
have  to  face  it:  the  assortment  of  persons  into  occupational  roles  simply  is  not 
"fair”  in  any  absolute  sense.  The  best  we  can  ever  hope  for  is  that  true  merit, 
given  equality  of  opportunity,  act  as  the  basis  for  the  natural  assorting  process. 

Correlation  Between  Intelligence  and  Occupational  Achievement. 

Because  intelligence  is  only  one  of  a  number  of  qualities  making  tor  merit  in  any 
given  occupation;  and  since  most  occupations  will  tolerate  a  considerable  range  of 
abilities  and  criteria  of  passable  performance,  it  would  be  surprising  to  find  a  very 
high  correlation  between  occupational  level  and  IQ.  Although  the  rank  order  of 
the  mean  IQs  of  occupational  groups  is  about  as  highly  correlated  with  the  occupa¬ 
tions'  standing  on  the  three  "prestige”  ratings  mentioned  above  as  the  ratings  are 
correlated  among  themselves,  there  is  a  considerable  dispersion  of  IQs  within 
occupations.  The  IQ  spread  increases  as  one  moves  down  the  scale  from  more  to 
less  skilled  occupations  (Tyler,  1965,  pp.  938*539).  Thus,  the  correlation,  for  ex* 
ample,  between  scores  on  the  Army  General  Classification  Test,  a  kind  of  general 
intelligence  test,  and  status  ratings  of  the  civilian  occupations  of  18,78s  white 
enlisted  men  in  World  War  II  was  only  .4s.  Since  these  were  mostly  young  men, 
many  of  whom  had  not  yet  completed  their  education  or  established  their  career 
lines,  the  correlation  of  .4s  is  lower  than  one  would  expea  in  the  civilian  popu¬ 
lation.  Data  obtained  by  the  U.S.  Employment  Service  in  a  civilian  population 
shows  a  correlation  of  .55  between  intelligence'  and  occupational  status,  a  value 
which,  not  surprisingly,  is  close  to  the  average  correlation  between  intelligence 
and  scholastic  achievement  (Duncan,  a  al.,  1968,  pp.  98*101).  Although  these  fig¬ 
ures  are  based  on  the  largest  samples  reported  in  the  literature  and  are  there* 
fore  probably  the  most  reliable  statistics,  they  are  not  as  high  as  the  correlations 
found  in  some  other  studies.  Two  studies  found,  for  example,  that  IQs  of  school 
boys  correlated  .$7  and  .71  with  their  occupational  status  14  and  19  years  later, 
respectively  (Tyler,  1965,  p.  343) .  It  is  noteworthy  that  the  longer  interval  showed 
the  higher  correlation. 

Duncan's  (1968)  detailed  analysis  of  the  nature  of  the  relationship  between  in¬ 
telligence  and  occupational  status  led  him  to  the  conclusion  that  “the  bulk  of  the 


influence  of  intelligence  on  occupation  is  indirect,  via  education."  If  the  correla¬ 
tion  of  intelligence  with  education  and  of  education  with  occupation  is,  in  effect, 
"partialled  out,"  the  remaining  "direct"  correlation  between  intelligence  and 
occupation  is  almost  negligible.  But  Duncan  points  out  that  this  same  type  of 
analysis  (technically  known  as  "path  coefficients  analysis")  also  reveals  the  in¬ 
teresting  and  significant  finding  that  intelligence  plays  a  relatively  important  part 
as  a  cause  of  differential  earnings.  Duncan  concludes:  . .  men  with  the  same 
schooling  and  in  the  same  line  of  work  are  differentially  rewarded  in  terms  of 
mental  ability"  (1968,  p.  118). 

Correlations  Between  Intelligence  and  Job  Performance  Within  Occupations 
Intelligence,  via  education,  has  its  greatest  effect  in  the  assorting  of  individuals 
into  occupational  roles.  Once  they  are  in  those  roles,  the  importance  of  intelli¬ 
gence  per  se  is  less  marked.  Ghiselli  (1955)  found  that  intelligence  tests  correlate 
on  the  average  in  the  range  of  .so  to  .*5  with  ratings  of  actual  proficiency  on  the 
job.  The  speed  and  ease  of  training  for  various  occupational  skills,  however,  show 
correlations  with  intelligence  averaging  about  .50,  which  is  four  to  five  times  the 
predictive  power  that  the  same  tests  have  in  relation  to  work  proficiency  after 
training.  This  means  that,  once  the  training  hurdle  has  been  surmounted,  many 
factors  besides  intelligence  are  largely  involved  in  success  on  the  job.  This  is  an 
important  fact  to  keep  in  mind  at  later  points  in  this  article. 

Is  Intelligence  "Fixed"} 

Since  the  publication  of  J.  McV.  Hunt's  well-known  and  influential  book.  Intelli¬ 
gence  and  Experience  (1961),  the  notion  of  "fixed  intelligence”  has  assumed  the 
status  of  a  popular  cliche  among  many  speakers  and  writers  on  intelligence, 
mental  retardation,  cultural  disadvantage,  and  the  like,  who  state,  often  with  an 
evident  sense  of  virtue  and  relief,  that  modern  psychology  has  overthrown  the 
"belief  in  fixed  intelligence.”  This  particular  bugaboo  seems  to  have  loomed  up 
largely  in  the  imaginations  of  those  who  find  such  great  satisfaction  in  the  idea 
that  "fixed  intelligence”  has  been  demolished  once  and  for  all. 

Actually,  there  has  been  nothing  much  to  demolish.  When  we  look  behind  the 
rather  misleading  term  "fixed  intelligence,"  what  we  find  are  principally  two  real 
and  separate  issues,  each  calling  for  empirical  study  rather  than  moral  philoso¬ 
phizing.  Both  issues  lend  themselves  to  empirical  investigation  and  have  long  been 
subjects  of  intensive  study.  The  first  issue  concerns  the  genetic  basis  of  individual 
differences  in  intelligence;  the  second  concerns  the  stability  or  constancy  of  the 
IQ  throughout  the  individual's  lifetime. 
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Genotype  and  Phenotype.  Geneticists  have  avoided  confusion  and  polemia 
about  the  issue  of  whether  or  not  a  given  trait  is  "fixed"  by  asking  the  right 
question  in  the  first  place:  how  much  of  the  variation  (i.e.,  individual  differ¬ 
ences)  in  a  particular  trait  or  characteristic  that  we  observe  or  measure  (i.e.,  the 
phenotype)  in  a  given  population  can  we  account  lor  in  terms  of  variation  in  the 
genetic  factors  (i.e.,  the  genotype)  affecting  the  development  of  the  character¬ 
istic? 

The  genetic  factors  are  completely  laid  down  when  the  parental  sperm  and 
ovum  unite.  Thus  the  individual’s  genotype,  by  definition,  is  "fixed"  at  the  mo¬ 
ment  of  conception.  Of  course,  different  potentials  of  the  genotype  may  be  ex¬ 
pressed  at  different  times  in  the  course  of  the  individual’s  development.  But  be¬ 
yond  conception,  whatever  we  observe  or  measure  of  the  organism  is  a  phenotype, 
and  this,  by  definition,  is  not  "fixed."  The  phenotype  is  a  result  of  the  organism’s 
internal  genetic  mechanisms  established  at  conception  and  all  the  physical  and 
social  influences  that  impinge  on  the  organism  throughout  the  course  of  its  de¬ 
velopment.  Intelligence  is  a  phenotype,  not  a  genotype,  so  the  argument  about 
whether  or  not  intelligence  is  "fixed”  is  seen  to  be  spurious. 

The  really  interesting  and  important  question,  which  can  be  empirically  an¬ 
swered  by  the  methods  of  quantitative  genetics,  is:  what  is  the  correlation  be¬ 
tween  genotypes  and  phenotypes  at  any  given  point  in  development?  For  con¬ 
tinuous  or  metrical  characteristics  such  as  height  and  intelligence,  the  correla¬ 
tion,  of  course,  can  assume  any  value  between  o  and  i.  The  square  of  the  corre¬ 
lation  between  genotype  and  phenotype  is  technically  known  as  the  heritability 
of  the  characteristic,  a  concept  which  is  discussed  more  fully  in  a  later  section. 

The  Stability  of  Intelligence  Measures.  The  second  aspect  of  the  issue  of  "fixed 
intelligence”  concerns  the  stability  of  intelligence  measurements  throughout  the 
course  of  the  individual’s  development.  Since  intelligence  test  scores  are  not 
points  on  an  absolute  scale  of  measurement  like  height  and  weight,  but  only  in¬ 
dicate  the  individual’s  relative  standing  with  reference  to  a  normative  popula¬ 
tion,  the  question  we  must  ask  is:  To  what  extent  do  individuals  maintain  their 
standing  relative  to  one  another  in  measured  intelligence  over  the  course  of  time? 
The  answer  is  to  be  found  in  the  correlation  between  intelligence  test  scores  on  a 
group  of  persons  at  two  points  in  time.  Bloom  (1964)  has  reviewed  the  major 
studies  of  this  question  and  the  evidence  shows  considerable  consistency. 

In  surveying  all  the  correlations  reported  in  the  literature  between  intelligence 
measured  on  the  same  individuals  at  two  points  in  time,  I  have  worked  out  a 
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simple  formula  that  gives  a  “best  fit"  to  all  these  data.  The  formula  has  the  virtue 
of  a  simple  mnemonic,  being  much  easier  to  remember  than  all  the  tables  of  cor¬ 
relations  reported  in  the  literature  and  yet  being  capable  of  reproducing  the 
correlations  with  a  fair  degree  of  accuracy. 

(1) 

where  rlt  —  the  estimated  correlation  between  tests  given  at  times  1  and  2. 

r„  =  the  equivalent-forms  or  immediate  test-retest  reliability  of  the  test. 

CAi  =  the  subject’s  chronological  age  at  the  time  of  the  first  test. 

CA|  =s  the  subject's  chronological  age  at  the  time  of  the  second  test. 

Limitation :  The  formula  holds  only  up  to  the  point  where  CAt  is  age  to,  at  which 
time  the  empirical  value  of  rt »  approaches  an  asymptote,  showing  no  appreci¬ 
able  increase  thereafter.  Beyond  age  to,  regardless  of  the  interval  between  tests, 
the  obtained  test-retest  correlations  fall  in  die  range  between  the  test's  reliability 
and  the  square  of  the  reliability  (i.e.,  ru  >  rlt  >  r*„).  These  simple  generaliza¬ 
tions  are  intended  simply  as  a  means  of  summarizing  the  mass  of  empirical 
findings.  They  accord  with  Bloom's  conclusion,  based  on  his  thorough  survey  of 
the  published  evidence,  that  beyond  age  8,  correlations  between  repeated  tests  of 
general  intelligence,  corrected  for  unreliability  of  measurement,  are  between  -f  -9° 
and  unity  (Bloom,  1964,  p.  61) . 

What  these  findings  mean  is  that  the  IQ  is  not  constant,  but,  like  all  other  de¬ 
velopmental  characteristics,  is  quite  variable  early  in  life  and  becomes  increas¬ 
ingly  stable  throughout  childhood.  By  age  4  or  5,  the  IQ  correlates  about  .70  with 
IQ  at  age  17.  which  means  that  approximately  half  (i.e.,  the  square  of  the  cor¬ 
relation)  of  the  variance  in  adult  intelligence  can  be  predicted  as  early  as  age 
4  or  5.  This  fact  that  half  the  variance  in  adult  intelligence  can  be  accounted  for 
by  age  4  has  led  to  the  amazing  and  widespread,  but  unwarranted  and  fallacious, 
conclusion  that  persons  develop  Jjo  percent  of  their  mature  intelligence  by  age  4I 
This  conclusion,  of  course,  does  not  at  all  logically  follow  from  just  knowing  the 
magnitude  of  the  correlation.  The  cot  relation  between  height  at  age  4  and  at  age 
17  is  also  about  .70,  but  who  would  claim  that  the  square  of  the  correlation  indi¬ 
cated  the  proportion  of  adult  height  attained  by  age  4?  The  absurdity  of  this  non 
sequitur  is  displayed  in  the  prediction  it  yields:  the  average  4  year  old  boy 
should  grow  up  to  be  6  ft.  7  in.  tall  by  age  17! 

Intelligence  has  about  the  same  degree  of  stability  as  other  developmental  char¬ 
acteristics.  For  example,  up  to  age  5  or  6,  height  is  somewhat  more  stable  than 
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intelligence,  and  thereafter  the  developmental  rates  of  height  and  intelligence 
are  about  equally  stable,  except  for  a  period  of  $  or  4  yean  immediately  after  the 
onset  of  puberty,  during  which  height  is  markedly  less  stable  than  intelligence. 
Intelligence  is  somewhat  more  stable  than  total  body  weight  over  the  age  range 
from  a  to  18  yean.  Intelligence  has  a  considerably  more  stable  growth  rate  than 
measures  of  physical  strength  (Bloom,  1964,  pp.  46-47).  Thus,  although  the  IQ 
is  certainly  not  "constant,"  it  seems  safe  to  say  that  under  normal  environmental 
conditions  it  is  at  least  as  stable  as  developmental  characteristics  of  a  strictly  physi¬ 
cal  nature. 

Intelligence  as  a  Component  of  Mental  Ability 

The  term  "intelligence”  should  be  reserved  for  the  rather  specific  meaning  1  have 
assigned  to  it,  namely,  die  general  factor  common  to  standard  tests  of  intelligence. 
Any  one  verbal  definition  of  this  factor  is  really  inadequate,  but,  if  we  must  de¬ 
fine  it  in  so  many  words,  it  is  probably  best  thought  of  as  a  capacity  for  abstract 
reasoning  and  problem  solving. 

What  I  want  to  emphasize  most,  however,  is  that  intelligence  should  not  be  re¬ 
garded  as  completely  synonymous  with  what  I  shall  call  mental  ability,  a  term 
which  refers  to  the  totality  of  a  person’s  mental  capabilities.  Psychologists  know 
full  well  that  what  they  mean  by  intelligence  in  the  technical  tense  is  only;a  part 
of  the  whole  spectrum  of  human  abiliries.  The  notion  that  a  person's  intelligence, 
or  some  test  measurement  thereof,  reflects  the  totality  of  all  that  he  can  possibly 
do  with  his  "brains”  has  long  caused  much  misunderstanding  and  neediest  dis¬ 
pute.  As  I  have  already  indicated,  the  particular  constellation  of  abilities  we  now 
call  "intelligence,”  and  which  we  can  measure  by  means  of  "intelligence"  tests, 
has  been  singled  out  from  the  total  galaxy  of  mental  abiliries  as  being  especially 
important  in  our  society  mainly  because  of  the  nature  of  our  traditional  system  of 
formal  education  and  the  occupational  structure  with  which  it  is  coordinated. 
Thus,  the  predominant  importance  of  intelligence  is  derived,  not  from  any 
absolute  criteria  or  God-given  desiderata,  but  from  societal  demands.  But  neither 
does  this  mean,  as  some  persons  would  like  to  believe,  that  intelligence  exists  only 
“by  definition"  or  is  merely  an  insubstantial  figment  of  psychological  theory  and 
test  construction.  Intelligence  fully  meets  the  usual  scientific  criteria  for  being  re¬ 
garded  as  an  aspect  of  objective  reality,  just  as  much  as  do  atoms,  genes,  and  elec¬ 
tromagnetic  fields.  Intelligence  has  indeed  been  singled  out  as  especially  impor¬ 
tant  by  the  educational  and  occupational  demands  prevailing  in  all  industrial 
societies,  but  it  is  nevertheless  a  biological  reality  and  not  just  a  figment  of  social 
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convention.  Where  educators  and  society  in  general  are  most  apt  to  go  wrong  is 
in  failing  fully  to  recognize  and  fully  to  utilize  a  broader  spectrum  of  abilities 
than  just  that  portion  which  psychologists  have  technically  designated  as  "intelli¬ 
gence."  But  keep  in  mind  that  it  is  this  technical  meaning  of  "intelligence"  to 
which  the  term  specifically  refers  throughout  the  present  article. 

The  Distribution  of  Intelligence 

Intelligence  tests  yield  numerical  scores  or  IQs  (intelligence  quotients)  which  are 
assumed  to  be,  and  in  fact  nearly  are,  "normally"  distributed  in  the  population. 
That  is,  the  distribution  of  IQs  conforms  to  the  normal  or  socalled  Gaussian 
distribution,  the  familiar  “bell-shaped  curve.”  The  IQ,  which  is  now  the  most 
universal  "unit”  in  the  measurement  of  intelligence,  was  originally  defined  as  the 
ratio  of  the  individual’s  mental  age  (MA)  to  his  chronological  age  (CA):  IQ  = 
(MA/CA)  X  >oo.  (Beyond  about  >6  yean  of  age,  the  formula  ceases  to  make  sense.) 
Mental  age  was  simply  defined  as  the  typical  or  average  score  obtained  on  a  test 
by  children  of  a  given  age,  and  thus  the  average  child  by  definition  has  an  IQ  of 
too.  Because  of  certain  difficulties  with  the  mental  age  concept,  which  we  need  not 
go  into  here,  modem  test  constructors  no  longer  attempt  to  measure  mental  age 
but  instead  convert  raw  scores  (i.e.,  the  number  of  test  items  gotten  “right")  directly 
into  IQs  for  each  chronological  age  group.  The  average  IQ  at  each  age  is  arbi¬ 
trarily  set  at  too,  and  the  IQ  is  defined  as  a  normally  distributed  variable  with  a 
mean  of  too  and  a  standard  deviation  of  15  points.  (The  standard  deviation  is  an 
index  of  the  amount  of  dispersion  of  scores;  in  the  normal  distribution  99.7  per¬ 
cent  of  the  scores  fall  within  ±  S  standard  deviations  [i.e.,  ±  45  IQ  points]  of  the 
mean.) 

There  is  really  nothing  mysterious  about  the  fact  that  IQs  are  "normally"  dis¬ 
tributed,  but  it  is  not  quite  sufficient,  either,  to  say  that  the  normality  of  the  dis¬ 
tribution  is  just  an  artifact  of  test  construction.  There  is  a  bit  more  to  it  than  that. 

Toss  a  hundred  or  so  pennies  into  the  air  and  record  the  number  of  heads  that 
come  "up”  when  they  fall.  Do  this  several  thousand  times  and  plot  a  frequency 
distribution  of  the  number  of  heads  that  come  up  on  each  of  the  thousands  of 
throws.  You  will  have  a  distribution  that  very  closely  approximates  the  normal 
curve,  and  the  more  times  you  toss  the  hundred  pennies  the  closer  you  will  ap¬ 
proximate  the  normal  distribution. 

Now,  a  psychological  test  made  up  of  100  or  so  items  would  behave  in  the  same 
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manner  at  the  pennies,  and  produce  a  perfectly  normal  distribution  of  scores,  if 
(a)  the  items  have  an  average  difficulty  level  of  i/s  [i.e.,  exactly  half  of  the 
number  of  persons  taking  the  test  would  get  the  item  "right"],  and  (b)  the 
items  are  independent,  that  is,  all  the  interitem  correlations  are  zero.  Needless  to 
say,  no  psychological  test  that  has  ever  been  constructed  meets  these  “ideal"  cri¬ 
teria,  and  this  is  just  as  well,  for  if  we  succeeded  in  devising  such  a  test  it  would 
"'measure”  absolutely  nothing  but  chance  variation.  If  the  test  is  intended  to  mea¬ 
sure  some  trait,  such  as  general  intelligence,  it  will  be  impossible  for  all  the  test 
items  to  be  completely  uncorrelated.  They  will  necessarily  have  some  degree  of 
positive  correlation  among  them.  Then,  if  the  items  are  correlated,  and  if  we  still 
want  the  test  to  spread  people  out  over  a  considerable  range  of  scores,  we  can 
achieve  this  only  if  the  items  vary  in  level  of  difficulty;  they  cannot  all  have  a 
difficulty  level  of  i/>.  (Imagine  the  extreme  case  in  which  all  item  interoor- 
relations  were  perfect  and  the  difficulty  level  of  sdl  items  was  i/a.  Then  the 
"distribution"  of  scores  would  have  only  two  points:  half  the  testees  would  ob¬ 
tain  a  score  of  zero  and  half  would  obtain  a  perfect  score.)  So  we  need  to  have 
test  items  which  have  an  average  difficulty  level  of  i  /*  in  the  test  overall,  but 
which  cover  a  considerable  range  of  difficulty  levels,  say,  from  .1  to  .9.  Thus,  test 
constructors  make  up  their  tests  of  items  which  have  rather  low  average  inter- 
correlations  (usually  between  .1  and  .s)  and  a  considerable  range  of  difficulty 
levels.  These  two  sets  of  conditions  working  together,  then,  yield  a  distribution 
of  test  scores  in  the  population  which  is  very  close  to  "normal."  So  far  it  appears 
as  though  we  have  simply  made  our  tests  in  such  a  way  as  to  force  the  scores  to  as¬ 
sume  a  normal  distribution.  And  that  is  exactly  true. 

But  the  important  question  still  remains  to  be  answered:  is  intelligence  itself— 
not  just  our  measurements  of  it— really  normally  distributed?  In  this  form  the 
question  is  operationally  meaningless,  since,  in  order  to  find  the  form  of  the 
distribution  of  intelligence,  we  lint  have  to  measure  it,  and  we  have  constructed 
our  measuring  instruments  in  such  a  way  as  to  yield  a  normal  distribution.  The 
argument  about  the  distribution  of  intelligence  thus  appean  to  be  circular.  Is 
there  any  way  out?  The  only  way  I  know  of  is  to  look  for  evidence  that  our  intelli¬ 
gence  scales  or  IQs  behave  like  an  "interval  scale."  On  an  interval  scale,  the  inter¬ 
val  between  any  two  points  is  equal  to  the  interval  between  any  other  two  points 
the  same  numerical  distance  apart.  Thus,  intervals  on  the  scale  are  equal  and 
additive.  If  we  assume  that  intelligence  is  "really"  normally  distributed  in  the 
population,  and  then  measure  it  in  such  a  way  that  we  obtain  a  normal  distri- 
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bution  of  (cores,  our  measurements  (IQs)  can  be  regarded  as  constituting  an  in¬ 
terval  scale.  If,  then,  the  scale  in  fact  behaves  like  an  interval  scale,  there  is  some 
justification  for  saying  that  intelligence  itself  (not  just  IQ)  is  normally  distributed. 
What  evidence  is  there  of  the  IQ's  behaving  like  an  interval  scale?  The  most  com¬ 
pelling  evidence,  I  believe,  comes  from  studies  of  the  inheritance  of  intelligence, 
in  which  we  examine  the  pattern  of  intercorrelations  among  relatives  of  varying 
degrees  of  kinship. 

But,  first,  to  understand  what  is  meant  by  ''behaving"  like  an  interval  scale, 
let  us  look  at  two  well-known  interval  scales,  the  Fahrenheit  and  centigrade  ther¬ 
mometers.  We  can  prove  that  these  are  true  interval  scales  by  showing  that  they 
“behave"  like  interval  scales  in  the  following  manner:  Mix  a  pint  of  ice  water  at 
o°  C  with  a  pint  of  boiling  water  at  too0  C.  The  resultant  temperature  of  the  mix¬ 
ture  will  be  50°  C.  Mix  3  pints  of  ice  water  with  1  pint  of  foiling  water  and  the 
temperature  of  the  mix  will  be  15°  C.  And  we  can  continue  in  this  way,  mixing 
various  proportions  of  water  at  different  temperatures  and  predicting  the  resul¬ 
tant  temperatures  on  the  assumption  of  an  interval  scale.  To  the  extent  that  the 
thermometer  readings  fit  the  predictions,  they  can  be  considered  an  interval  scale. 

Physical  stature  (height)  is  measured  on  an  interval  scale  (more  than  that,  it 
is  also  a  ratio  scale)  in  units  which  are  independent  of  height,  so  the  normal  dis¬ 
tribution  of  height  ia  the  population  is  clearly  a  fact  of  nature  and  not  an  arti¬ 
fact  of  the  scale  of  measurement.  A  rather  simple  genetic  model  "explains"  the 
distribution  of  height  by  hypothesizing  that  individual  variations  in  height  are 
the  result  of  a  large  number  of  independent  factors  each  having  a  small  effect  in 
determining  stature.  (Recall  the  penny-tossing  analogy.)  This  model  predicts 
quite  precisely  the  amount  of  "regression  to  the  population  mean"  of  the  chil¬ 
dren’s  average  height  from  the  parent’s  average  height,  a  phenomenon  first  noted 
by  Sir  Francis  Gallon  in  1885.  The  amount  of  "regression  to  the  mean”  from 
grandparent  to  grandchild  is  exactly  double  that  from  parent  to  child.  These  re¬ 
gression  lines  for  various  degrees  of  kinship  are  perfectly  rectilinear  through¬ 
out  the  entire  range,  except  at  the  very  lower  end  of  the  scale  of  height,  where 
one  finds  midgets  and  dwarfs.  The  slope  of  the  regression  line  changes  in  discrete 
jumps  according  to  the  remoteness  of  kinship  of  the  groups  being  compared.  All 
this  could  happen  only  if  height  were  measured  on  an  interval  scale.  The  regres¬ 
sion  lines  would  not  be  rectilinear  if  the  trait  (height)  were  not  measured  in 
equal  intervals. 

Now,  it  is  interesting  that  intelligence  measurements  show  about  the  same  de¬ 
gree  of  "filial  regression,”  as  Gallon  called  it,  that  we  find  for  height.  The  simple 
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polygenic  model  for  the  inheritance  of  height  fit*  the  kimhip  correlation*  ob¬ 
tained  for  intelligence  almost  a*  precisely  as  it  does  for  height.  And  the  kinship 
regression  lines  are  a*  rectilinear  for  intelligence  as  for  height,  throughout  the 
IQ  scale,  except  at  the  very  lower  end,  where  we  find  pathological  types  of  mental 
deficiency  analogous  to  midgets  and  dwarfs  on  the  scale  of  physical  stature.  In 
brief,  IQs  behave  just  about  as  much  like  an  interval  scale  as  do  measurements  of 
height,  which  we  know  for  sure  is  an  interval  scale.  Therefore,  it  is  not  unreason¬ 
able  to  treat  the  IQ  as  an  interval  scale. 

Although  standardized  tests  such  as  the  Stanford-Binet  and  the  Wechsler 
Scales  were  each  constructed  by  somewhat  different  approaches  to  achieving  in¬ 
terval  scales,  they  both  agree  in  revealing  certain  systematic  discrepancies  from  a 
perfectly  normal  distribution  of  IQs  when  the  tests  are  administered  to  a  very 
large  and  truly  random  sample  of  the  population.  These  slight  deviations  of  the 
distribution  of  IQs  from  perfect  normality  have  shown  up  in  many  studies  using 
a  variety  of  tests.  The  most  thorough  studies  and  sophisticated  discussions  of  their 
significance  can  be  found  in  articles  by  Sir  Cyril  Burt  (1957, 1963).  The  evidence, 
in  short,  indicates  that  intelligence  is  not  distributed  quite  normally  in  the 
population.  The  distribution  of  IQs  approximates  normality  quite  closely  in  the 
IQ  range  horn  about  70  to  130.  But  outside  this  range  there  are  slight,  although 
very  significant,  departures  from  normality.  From  a  scientific  standpoint,  these 
discrepancies  are  of  considerable  interest  as  genuine  phenomena  needing  explana¬ 
tion. 

Figure  I  shows  an  idealized  distribution  of  IQs  if  they  were  distributed  perfect¬ 
ly  normally.  Between  IQ  70  and  IQ  130,  the  percentage  of  cases  falling  between 
different  IQ  intervals,  as  indicated  in  Figure  1,  are  very  close  to  the  actual  per¬ 
centages  estimated  from  large  samples  of  the  population  and  the  departures  are 
hardly  enough  to  matter  from  any  practical  standpoint 
Examination  of  this  normal  curve  can  be  instructive  if  one  notes  the  conse¬ 
quences  of  shifting  the  total  distribution  curve  up  or  down  the  IQ  scale.  The  con¬ 
sequences  of  a  given  shift  become  more  extreme  out  toward  the  “tails"  of  the 
distribution.  For  example,  shifting  the  mean  of  the  distribution  from  too  down 
to  90  would  put  $0  percent  instead  of  only  >5  percent  of  the  population  below 
IQ  90;  and  it  would  put  9  percent  instead  of  s  percent  below  IQ  70.  And  in  the 
upper  tail  of  the  distribution,  of  course,  the  consequences  would  be  the  reverse; 
instead  of  >5  percent  above  IQ  110,  there  would  be  only  9  percent,  and  so  on. 
The  point  is  that  relatively  small  shifts  in  the  mean  of  the  IQ  distribution  can 
result  in  very  large  differences  in  the  proportions  of  the  population  that  faU  into 
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FIGURE  1. 

The  theoretical  normal  or  Gaussian  distribution  of  IQs,  showing  the  expected 
percentages  of  the  population  in  each  IQ  range.  Except  at  the  extremes  ( below 
70  and  above  130)  these  percentages  are  very  close  to  actual  population  values. 
( The  percentage  figures  total  slightly  more  than  100 %  because  of  rounding.) 


the  very  low  or  the  very  high  ranges  of  intelligence.  A  to  point  downward  shift 
in  the  mean,  for  example,  would  more  than  triple  the  percentage  of  mentally  re* 
tarded  (IQs  below  70)  in  the  population  and  would  reduce  the  percentage  of  in* 
teliectuaily  “gifted'*  (IQs  above  130)  to  less  than  one-sixth  of  their  present  num¬ 
ber.  It  is  in  these  tails  of  the  normal  distribution  that  differences  become  most 
conspicuous  between  various  groups  in  the  population  that  show  mean  IQ  differ¬ 
ences,  for  whatever  reason,  of  only  a  few  IQ  points.  From  a  knowledge  of  relative¬ 
ly  slight  mean  differences  between  various  social  class  and  ethnic  groups,  for  ex¬ 
ample,  one  can  estimate  quite  closely  the  relatively  large  differences  in  their  pro¬ 
portions  in  special  classes  for  the  educationally  retarded  and  for  the  “gifted”  and 
in  the  percentages  of  different  groups  receiving  scholastic  honors  at  graduation. 
It  is  simply  a  property  of  the  normal  distribution  that  the  effects  of  group  differ¬ 
ences  in  the  mean  are  greatly  magnified  in  the  different  proportions  of  each  group 
that  we  find  as  we  move  further  out  toward  the  upper  or  lower  extremes  of  the 
distribution. 

I  indicated  previously  that  the  distribution  of  intelligence  is  really  not  quite 
“normal,"  but  shows  certain  systematic  departures  from  “normality.'*  These  de¬ 
partures  from  the  normal  distribution  are  shown  in  Figure  *  in  a  slightly  exag¬ 
gerated  form  to  make  them  dear.  The  shaded  area  is  the  normal  distribution;  the 
heavy  line  indicates  the  actual  distribution  of  IQs  in  the  population.  We  note  that 
there  are  more  very  low  IQs  than  would  be  expected  in  a  truly  normal  distribution. 
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FIGURE  2. 

Theoretical  " normal P*  distribution  of  IQs  (shaded  curve)  and  the  actual  dis¬ 
tribution  in  the  population  (heavy  line),  with  the  lower  hump  exaggerated 
for  explanatory  purposes.  See  text  for  explanation. 

and  alio  there  I*  an  excess  of  IQ»  at  the  upper  end  of  the  scale.  Note,  too,  the  slight 
excess  in  the  IQ  range  between  about  70  and  90. 

The  very  lowest  IQs,  below  55  or  60,  we  now  know,  really  represent  a  differ¬ 
ent  distribution  from  that  of  the  rest  of  the  intelligence  distribution  (Roberts, 
*95*;  Zigter,  1987).  Whatever  factors  are  responsible  for  individual  differences 
in  the  IQ  range  above  60  are  not  sufficient  to  account  for  IQs  below  this  level, 
and  especially  below  IQ  50.  Practically  all  IQs  below  this  level  represent  severe 
mental  deficiency  due  to  pathological  conditions,  massive  brain  damage,  or  rare 
genetic  and  chromosomal  abnormalities.  Only  about  i/a  to  3/4  of  1  percent 
of  the  total  population  fells  into  the  IQ  range  below  50;  this  is  fewer  than  \jg 
of  all  individuals  classed  as  mentally  retarded  (IQs  below  70).  These  severe 
grades  of  mental  defect  are  not  just  the  lower  extreme  of  normal  variation.  Often 
they  are  due  to  a  single  recessive  or  mutant  gene  whose  effects  completely  over¬ 
ride  all  the  other  genetic  factors  involved  in  intelligence;  thus  they  have  been 
called  "major  gene"  defects.  In  this  respect,  the  distribution  of  intelligence  is 
directly  analogous  to  the  distribution  of  suture.  Shut  persons  are  no  more  abnor¬ 
mal  than  are  average  or  tall  persons;  all  are  instances  of  normal  variation.  But 
extremely  short  persons  at  the  very  lower  end  of  the  distribution  are  really  part 
of  another,  abnormal,  distribution,  generally  consisting  of  midgets  and  dwarfs. 
They  are  clearly  not  a  part  of  normal  variation.  One  of  the  commonest  types  of 
dwarfism,  for  example,  is  known  to  be  caused  by  a  single  recessive  gene. 

Persons  with  low  IQs  caused  by  major  gene  defects  or  chromosomal  abnormal- 
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itics,  like  mongolism,  are  also  usually  abnormal  in  physical  appearance.  Persons 
with  moderately  low  IQs  that  represent  a  part  of  normal  variation,  the  socalled 
“familial  mentally  retarded,"  on  the  other  hand,  are  physically  indistinguishable 
from  persons  in  the  higher  ranges  of  IQ.  But  probably  the  strongest  evidence  we 
have  that  IQs  below  50  are  a  group  apart  from  the  mildly  retarded,  who  represent 
Ig*  the  lower  end  of  normal  variation,  comes  from  comparisons  of  the  siblings  of  the 
severely  retarded  with  siblings  of  the  mildly  retarded.  In  England,  where  this  has 
been  studied  intensively,  these  two  retardate  groups  are  called  imbecile  (IQs  below 
50)  and  feebleminded  (IQs  50  to  75).  Figure  3  shows  the  IQ  distributions  of  the 
siblings  of  imbecile  and  feebleminded  children  (Roberts,  1951).  Note  that  the 
siblings  of  imbeciles  have  a  much  higher  average  level  of  intelligence  than  the 
siblings  of  the  feebleminded.  The  latter  group,  furthermore,  shows  a  distribution 
of  IQs  that  would  be  predicted  from  a  genetic  model  intended  to  account  for  the 
normal  variation  of  IQ  in  the  population.  This  model  does  not  at  all  predict  the 
IQ  distribution  for  the  imbecile  sibships.  To  explain  the  results  shown  in  Figure  3 
one  must  postulate  some  additional  factors  (gene  or  chromosome  defects,  patho- 
I>gical  conditions,  etc.)  that  cause  imbecile  and  idiot  grades  of  mental  deficiency. 

Another  interesting  point  of  contrast  between  severe  mental  deficiency  and 
mild  retardation  is  the  fact  noted  by  Kushlick  (tg66,  p.  130),  in  surveying  nu¬ 
merous  studies,  that  "The  parents  of  severely  subnormal  children  are  evenly  dis¬ 
tributed  among  all  the  social  strata  of  industrial  society,  while  those  of  mildly 
subnormal  subjects  come  predominantly  from  the  lower  social  classes.  There  is 
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FIGURE  S. 

Frequency  distributions  of  the  IQs  of  sibs  of  feebleminded  and  imbeciles  of  the 
IQ  range  30-68.  (Roberts,  1952) 
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now  evidence  which  suggests  that  mild  subnormality  in  the  absence  of  abnormal 
neurological  signs  (epilepsy,  electroencephalographic  abnormalities,  biochemical 
abnormalities,  chromosomal  abnormalities  or  sensory  defects)  is  virtually  con¬ 
fined  to  the  lower  social  classes.  Indeed,  there  is  evidence  that  almost  no  children 
of  higher  social  class  parents  have  IQ  scores  of  less  than  80,  unless  they  have  one 
of  the  pathological  processes  mentioned  above.” 

In  the  remainder  of  this  article  we  shall  not  be  further  concerned  with  these 
exceptionally  low  IQs  below  50  or  60,  which  largely  constitute  a  distribution  of 
abnormal  conditions  superimposed  on  the  factors  that  make  for  normal  varia¬ 
tion  in  intelligence.  We  shall  be  mainly  concerned  with  the  factors  involved  in 
the  normal  distribution. 

Returning  to  Figure  >,  the  best  explanation  we  have  for  the  "bulge”  between 
70  and  go  is  the  combined  effects  of  severe  environmental  disadvantages  and  of 
emotional  disturbances  that  depress  test  scores.  Burt  (1963)  has  found  that  when, 
independent  of  the  subjects’  test  performance  there  is  evidence  for  the  existence 
of  factors  that  depress  performance,  and  these  exceptional  subjects'  scores  are 
removed  from  the  distribution,  this  “bulge”  in  the  70-90  range  is  diminished  or 
erased.  Also,  on  retest  under  more  favorable  conditions,  the  IQs  of  many  of  these 
exceptional  subjects  are  redistributed  at  various  higher  points  on  the  scale,  there¬ 
by  making  the  IQ  distribution  more  normal. 

The  "excess”  of  IQs  at  the  high  end  of  the  scale  is  certainly  a  substantial  phe¬ 
nomenon,  but  it  has  not  yet  been  adequately  accounted  for.  In  his  multifactorial 
theory  of  the  inheritance  of  intelligence,  Burt  (1958)  has  postulated  major  gene 
effects  that  make  for  exceptional  intellectual  abilities  represented  at  the  upper 
end  of  the  scale,  just  as  other  major  gene  effects  make  for  the  subnormality 
found  at  the  extreme  lower  end  of  the  scale.  One  might  also  hypothesize  that 
superior  genotypes  for  intellectual  development  are  pushed  to  still  greater  supe¬ 
riority  in  their  phenotypic  expression  through  interaction  with  the  environment 
Early  recognition  of  superiority  leads  to  its  greater  cultivation  and  encourage¬ 
ment  by  the  individual’s  social  environment  This  influence  is  keenly  evident  in 
the  developmental  histories  of  persons  who  have  achieved  exceptional  eminence 
(Goertzel  k  Goertzel,  196s).  Still  another  possible  explanation  of  the  upper-end 
"excess"  lies  in  the  effects  of  assortative  mating  in  the  population,  meaning  the 
tendency  for  "like  to  matTy  like.”  If  the  degree  of  resemblance  in  intelligence 
between  parents  in  the  upper  half  of  the  IQ  distribution  were  significantly  great¬ 
er  than  the  degree  of  resemblance  of  parents  in  the  below-average  range,  genetic 
theory  would  predict  the  relative  elongation  of  the  upper  tail  of  the  distribution. 
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This  explanation,  however,  must  remain  speculative  until  we  have  more  definite 
evidence  of  whether  there  is  differential  assortative  mating  in  different  regions 
of  the  IQ  distribution. 

The  Concept  of  Variance.  Before  going  on  to  discuss  the  factors  that  account  for 
normal  variation  in  intelligence  among  individuals  in  the  population,  a  word  of 
explanation  is  in  order  concerning  the  quantification  of  variation.  The  amount 
of  dispersion  of  scores  depicted  by  the  distributions  in  Figures  i  and  a  is  techni¬ 
cally  expressed  as  the  variance,  which  is  the  square  of  the  standard  deviation  of 
the  scores  in  the  distribution.  (Since  the  standard  deviation  of  IQs  in  the  popu¬ 
lation  is  15,  the  total  variance  is  225.)  Variance  is  a  basic  concept  in  all  discussions 
of  individual  differences  and  population  genetics.  If  you  take  the  difference  be¬ 
tween  every  score  and  the  mean  of  the  total  distribution,  square  each  of  these 
differences,  sum  them  up,  and  divide  the  sum  by  the  total  number  of  scores,  you 
have  a  quantity  called  the  variance.  It  is  an  index  of  the  total  amount  of  variation 
among  scores.  Since  variance  represents  variation  on  an  additive  scale,  the  total 
variance  of  a  distribution  of  scores  can  be  partitioned  into  a  number  of  com¬ 
ponents,  each  one  due  to  some  factor  which  contributes  a  certain  specifiable  pro¬ 
portion  of  the  variance,  and  all  these  variance  components  add  up  to  the  total 
variance.  The  mathematical  technique  for  doing  this,  called  “the  analysis  of 
variance,”  was  invented  by  Sir  Ronald  Fisher,  the  British  geneticist  and  statisti¬ 
cian.  It  is  one  of  the  great  achievements  in  the  development  of  statistical  method¬ 
ology. 

The  Inheritance  of  Intelligence 

MIn  the  actual  race  of  life,  which  is  not  to  get  ahead,  but  to  get  ahead  of  some¬ 
body,  the  chief  determining  factor  is  heredity.”  So  said  Edward  L.  Thorndike  in 
1905.  Since  then,  the  preponderance  of  evidence  has  proved  him  right,  certainly 
as  concerns  those  aspects  of  life  in  which  intelligence  plays  an  important  part. 

But  one  would  get  a  quite  different  impression  from  reading  most  of  the  recent 
popular  textbooks  of  psychology  and  education.  Genetic  factors  in  individual 
differences  have  usually  been  belittled,  obscured,  or  denigrated,  probably  for 
reasons  of  interest  mainly  on  historical,  political,  and  idealogical  grounds  which 
we  need  not  go  into  here.  Some  of  the  following  quotations,  each  from  different 
widely  used  texts  in  our  field,  give  some  indication  ?f  the  basis  for  my  complaint. 
“We  can  attribute  no  particular  portion  of  intelligence  to  heredity  and  no  parti¬ 
cular  portion  to  the  environment.”  “The  relative  influence  of  heredity  and  envi- 
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ronment  upon  intelligence  has  been  the  topic  of  considerable  investigations 
over  the  last  half  century.  Actually  the  problem  is  incapable  of  solution  since 
studies  do  not  touch  upon  the  problem  of  heredity  and  environment  but  simply 
upon  the  susceptibility  of  the  content  of  a  particular  test  to  environmental  influ¬ 
ences.”  "Among  people  considered  normal,  the  range  of  genetic  variations  is  not 
very  great.”  “Although  at  the  present  time  practically  all  responsible  workers  in  the 
field  recognize  that  conclusive  proof  of  the  heritability  of  mental  ability  (where 
no  organic  o**  metabolic  pathology  is  involved)  is  still  lacking,  the  a^umption 
that  subnormality  has  a  genetic  basis  continues  to  crop  up  in  scientific  studies." 
"There  is  no  evidence  that  nature  is  more  important  than  nurture.  These  two 
forces  always  operate  together  to  determine  the  course  of  intellectual  develop¬ 
ment.”  The  import  of  such  statements  apparently  filters  up  to  high  levels  of  pol¬ 
icy-making,  for  we  find  a  Commissioner  of  the  U.S.  Office  of  Education  stating 
in  a  published  speech  that  Children  .  .  all  have  similar  potential  at  birth.  The 
differences  occur  shortly  thereafter.”  These  quotations  typify  much  of  the  cur¬ 
rent  attitude  toward  heredity  and  environment  that  has  prevailed  in  education 
in  recent  years.  The  belief  in  the  almost  infinite  plasticity  of  intellect,  the  ostrich¬ 
like  denial  of  biological  factots  in  individual  differences,  and  the  slighting  of  the 
role  of  genetics  in  the  study  of  intelligence  can  only  hinder  investigation  and 
understandiqg  of  the  conditions,  processes,  and  limits  through  which  the  social 
environment  influences  human  behavior. 

But  fortunately  we  are  beginning  to  see  some  definite  signs  that  this  mistreat¬ 
ment  of  the  genetic  basis  of  intelligence  by  social  scientists  may  be  on  the  wane, 
and  that  a  biosocial  view  of  intellectual  development  more  in  accord  with  the 
evidence  is  gaining  greater  recognition.  As  Yale  psychologist  Edward  Zigler  (1968) 
has  so  well  stated: 

Not  only  do  I  insist  that  we  take  the  biological  integrity  of  the  organism  seriously,  but  it 
is  also  my  considered  opinion  that  our  nation  has  more  to  fear  from  unbridled  environ¬ 
mentalists  than  they  do  from  those  who  point  to  such  integrity  as  one  factor  in  the  deter¬ 
mination  of  development  It  is  the  environmentalists  who  have  been  writing  review  after 
review  in  which  genetics  are  ignored  and  the  concept  of  capacity  is  treated  as  a  dirty  word. 
It  is  the  environmentalists  who  have  placed  on  the  defensive  any  thinker  who,  perhaps 
impressed  by  the  revolution  in  biological  thought  stemming  from  discoveries  involving 
RNA-DNA  phenomena,  has  had  the  temerity  to  suggest  that  certain  behaviors  may  be  in 
part  the  product  of  read-out  mechanisms  residing  within  the  programmed  organism.  It  is 
the  unbridled  environmentalist  who  emphasizes  the  plasticity  of  the  intellect,  that  tells  us 
one  can  change  both  the  general  rate  of  -ievelopment  and  the  configuration  of  intellectual 
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processes  which  can  be  referred  to  as  the  intellect,  if  we  could  only  subject  human  beings 
to  the  proper  technologies,  tn  the  educational  realm,  this  has  spelled  itself  out  in  the  use 
of  panaceas,  gadgets,  and  gimmicks  of  the  most  questionable  sort.  It  is  the  environmentalist 
who  suggests  to  parents  how  easy  it  is  to  raise  the  child’s  IQ  and  who  has  prematurely  led 
many  to  believe  that  the  retarded  could  be  made  normal,  and  the  normal  made  geniuses. 
It  is  the  environmentalist  who  has  argued  for  pressure-cooker  schools,  at  what  psychological 
cost,  we  do  not  yet  know. 

Most  geneticists  and  students  of  human  evolution  have  fully  recognized  the 
role  of  culture  in  shaping  "human  nature,”  but  also  they  do  not  minimize  the 
biological  basis  of  diversity  in  human  behavioral  characteristics.  Geneticist  Theo¬ 
dosius  Dobzhansky  (1968,  p.  554)  has  expressed  this  viewpoint  in  the  broadest 
terms:  "The  trend  of  cultural  evolution  has  been  not  toward  making  everybody 
have  identical  occupations  but  toward  a  more  and  more  differentiated  occupa¬ 
tional  structure.  What  would  be  the  most  adaptive  response  to  this  trend?  Cer¬ 
tainly  nothing  that  would  encourage  genetic  uniformity. ...  To  argue  that  only 
environmental  circumstances  and  training  determine  a  person's  behavior  makes 
a  travesty  of  democratic  notions  of  individual  choice,  responsibility,  and  freedom.” 

Evidence  from  Studies  of  Selective  Breeding 

The  many  studies  of  selective  breeding  in  various  species  of  mammals  provide 
conclusive  evidence  that  many  behavioral  characteristics,  just  as  most  physical 
characteristics,  can  be  manipulated  by  genetic  selection  (see  Fuller  8e  Thompson, 
196*;  Scott  and  Fuller,  1965).  Rats,  for  example,  have  been  bred  for  maze  learn¬ 
ing  ability  in  many  different  laboratories.  It  makes  little  difference  whether  one 
refers  to  this  ability  as  rat  “intelligence,”  "learning  ability”  or  some  other  term— 
we  know  that  it  is  possible  to  breed  selectively  for  whatever  the  factors  are  that 
make  for  speed  of  maze  learning.  To  be  sure,  individual  variation  in  this  com¬ 
plex  ability  may  be  due  to  any  combination  of  a  number  of  characteristics  in¬ 
volving  sensory  acuity,  drive  level,  emotional  stability,  strength  of  innate  turning 
preferences,  brain  chemistry,  brain  size,  structure  of  neural  connections,  speed 
of  synaptic  transmission,  or  whatever.  The  point  is  that  the  molar  behavior  of 
learning  to  get  through  a  maze  efficiently  without  making  errors  (i.e.,  going 
up  blind  alleys)  can  be  markedly  influenced  in  later  generations  by  selective 
breeding  of  the  parent  generations  of  rats  who  are  either  fast  or  slow  ("maze 
bright”  or  "maze  dull,”  to  use  the  prevailing  terminology  in  this  research)  in 
learning  to  get  through  the  maze.  Figure  4  shows  the  results  of  one  such 
genetic  selection  experiment.  They  are  quite  typical;  within  only  six  generadons 
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FIGURE  4. 

The  mean  error  scores  in  maze  learning  for  successive  generations  of  selectively 
bred  "bright  and  " dull I"  strains  of  McGill  rats.  (After  Thompson,  1954.) ' 

of  (election  the  offspring  of  the  “dull’’  (train  make  too  percent  more  errors  in 
learning  the  mare  than  do  the  offspring  of  the  “bright"  (train  (Thompson, 
1954).  In  most  experiments  of  this  type,  of  course,  the  behaviors  that  respond 
so  dramatically  to  selection  are  relatively  simple  as  compared  with  human  in¬ 
telligence,  and  the  experimental  selection  pressure  is  severe,  so  the  implications 
of  such  findings  for  the  study  of  human  variation  should  not  be  overdrawn. 
Yet  geneticists  seem  to  express  little  doubt  that  many  behavioral  traits  in 
humans  would  respond  similarly  to  genetic  selection.  Three  eminent  geneticists 
(James  F.  Crow,  James  V.  Neel,  and  Curt  Stern)  of  the  National  Academy  of 
Sciences  recently  prepared  a  "position  statement,"  which  was  generally  hedged 
by  extreme  caution  and  understatement,  that  asserted:  “Animal  experiments 
have  shown  that  almost  any  trait  can  be  changed  by  selection.  ...  A  selection 
program  to  increase  human  intelligence  (or  whatever  is  measured  by  various 
kinds  of  ‘intelligence’  tuts)  would  almost  certainly  be  successful  in  some  measure. 
The  same  is  probably  true  for  other  behavioral  traits.  The  rate  of  increase  would 
be  somewhat  unpredictable,  but  there  is  little  doubt  that  there  would  be  prog¬ 
ress”  (National  Academy  of  Sciences,  1967,  p.  899). 
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Direct  Evidence  of  Genetic  Influences  on  Human  Abilities 
One  of  the  most  striking  pieces  of  evidence  for  the  genetic  control  of  mental 
abilities  is  a  chromosomal  anomaly  called  Turner’s  syndrome.  Normal  persons 
have  '46  chromosomes.  Persons  with  Turner’s  syndrome  have  only  45.  When  their 
chromosomes  are  stained  and  viewed  under  the  microscope,  it  is  seen  that  the 
sex-chromatin  is  missing  from  one  of  the  two  chromosomes  that  determine 
the  individual’s  sex.  In  normal  persons  this  pair  of  chromosomes  is  conven¬ 
tionally  designated  XY  for  males  and  XX  for  females.  The  anomaly  of  Turner’s 
syndrome  is  characterized  as  XO.  These  persons  always  have  the  morphologic 
appearance  of  females  but  are  always  sterile,  and  they  show  certain  physical 
characteristics  such  as  diminutive  stature,  averaging  about  five  feet  tall  as  adults. 
The  interesting  point  about  Turner's  cases  from  our  standpoint  is  that  although 
their  IQs  on  most  verbal  tests  of  intelligence  show  a  perfectly  normal  distribu¬ 
tion,  their  performance  on  tests  involving  spatial  ability  or  perceptual  organiza¬ 
tion  is  abnormally  low  (Money,  1964).  Their  peculiar  deficiency  in  spatial- 
perceptual  ability  is  sometimes  so  severe  as  to  be  popularly  characterized-  as 
“space-form  blindness.’’  It  is  also  interesting  that  Turner’s  cases  seem  to  be  more 
or  less  uniformly  low  on  spatial  ability  regardless  of  their  level  of  performance 
on  other  tests  of  mental  ability.  These  rare  persons  also  report  unusual  difficulty 
with  arithmetic  and  mathematics  in  school  despite  otherwise  normal  or  superior 
intelligence.  So  here  is  a  generic  aberration,  clearly  identifiable  under  the  micro¬ 
scope,  which  has  quite  specific  consequences  on  cognitive  processes.  Such  specific 
intellectual  deficiencies  are  thus  entirely  possible  without  there  being  any  spe¬ 
cific  environmental  deprivations  needed  to  account  for  them. 

There  are  probably  other  more  subtle  cognitive  effects  associated  with  the  sex 
chromosomes  in  normal  persons.  It  has  long  been  suspected  that  males  have 
greater  environmental  vulnerability  than  females,  and  Nancy  Bayley’s  important 
longitudinal  research  on  children's  mental  development  clearly  shows  both  a 
higher  degree  and  a  greater  variety  of  environmental  and  personality  correlates 
of  mental  abilities  in  boys  than  in  girls  (Bayley,  1965b,  1966, 1968). 

Polygenic  Inheritance 

Since  intelligence  is  basically  dependent  on  the  structural  and  biochemical 
properties  of  the  brain,  it  should  not  be  surprising  that  differences  in  intellectual 
capacity  are  partly  the  result  of  generic  factors  which  conform  to  the  same 
principles  involved  in  the  inheritance  of  physical  characteristics.  The  general 
model  that  geneticists  have  devised  to  account  for  the  facts  of  inheritance  of 


continuous  or  metrical  physical  traits,  such  as  stature,  cephalic  index,  and  finger¬ 
print  ridges,  also  applies  to  intelligence.  The  mechanism  of  inheritance  for  such 
traits  is  called  polygenic,  since  normal  variation  in  the  characteristic  is  the  result 
of  multiple  genes  whose  effects  are  small,  similar,  and  cumulative.  The  genes 
can  be  thought  of  as  the  pennies  in  the  coin-tossing  analogy  described  pre¬ 
viously.  Some  genes  add  a  positive  increment  to  the  metric  value  of  the  charac¬ 
teristic  ("heads")  and  some  genes  add  nothing  ("tails”).  The  random  segrega¬ 
tion  of  the  parental  genes  in  the  process  of  gametogenesis  (formation  of  the  sex 
cells)  and  their  chance  combination  in  the  zygote  (fertilized  egg)  may  be  likened 
to  the  tossing  of  a  large  number  of  pennies,  with  each  "head"  adding  a  positive 
increment  to  the  trait,  thereby  producing  the  normal  bell-shaped  distribution 
of  trait  values  in  a  large  number  of  tosses.  The  actual  number  of  genes  involved 
in  intelligence  is  not  known.  In  fact,  the  total  number  of  genes  in  the  human 
chromosomes  is  unknown.  The  simplest  possible  model  would  require  between 
ten  and  twenty  gene  pairs  (alleles)  to  account  for  the  normal  distribution  of 
intelligence,  but  many  more  genes  than  this  are  most  likely  involved  (Gottesman, 
1963,  pp.  *90*91). 

The  Concept  of  Heritability 

The  study  of  the  genetic  basis  of  individual  differences  in  intelligence  in  humans 
has  evolved  in  the  traditions  and  methods  of  that  branch  of  genetics  called 
quantitative  genetics  or  population  genetics,  the  foundations  of  which  were 
laid  down  by  British  geneticists  and  statisticians  such  as  Galton,  Pearson,  Fisher, 
Haldane,  and  Mather,  and,  in  the  United  States,  by  J.  L  Lush  and  Sewall  Wright. 
Probably  the  most  distinguished  exponent  of  the  application  of  these  methods 
to  the  study  of  intelligence  is  Sir  Cyril  Burt,  whose  major  writings  on  this 
subject  are  a  "must”  for  students  of  individual  differences  (Burt,  1955,  1958, 
1959, 1961, 1966;  Burt  &  Howard,  1956, 1957). 

One  aim  of  this  approach  to  the  study  of  individual  differences  in  intelligent 
is  to  account  for  the  total  variance  in  the  population  (excluding  pathological  - 
cases  at  the  bottom  of  the  distribution)  in  terms  of  the  proportions  of  the  variance 
attributable  to  various  genetic  and  environmental  components.  It  will  pay  to  be 
quite  explicit  about  just  what  this  actually  means. 

Individual  differences  in  such  measurements  of  intelligence  as  the  IQ  are 
represented  as  population  variance  in  a  phenotype  Vp,  and  are  distributed 
approximately  as  shown  in  Figure  1.  Conceptually,  this  total  variance  of  the 
phenotypes  can  be  partitioned  into  a  number  of  variance  components,  each  of 
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which  represent*  a  source  of  variance.  The  components,  of  course,  all  add  up 
to  the  total  variance.  Thus, 
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Heredity 

=  phenotypic  variance  in  the  population 
=  genic  (or  additive)  variance 

=  variance  due  to  assortative  mating.  Vm  =  O  under  random 
~  •  •  'mating  (panmixia)."'  - 

=  dominance  deviation  variance 
=  epistatis  (interaction  among  genes  at  2  or  more  lod) 

=  environmental  variance 
n  =  covariance  of  heredity  and  environment 

=  true  statistical  interaction  of  genetic  and  environmental  factors 
s  error  of  measurement  (unreliability). 


Here  are  a  few  word*  of  explanation  about  each  of  these  variance  components. 

Phenotypic  Variance.  FP  is  already  clear;  it  is  the  total  variance  of  the  trait 
measurements  in  the  population. 

Genic  Variance.  Va,  the  genic  (or  additive)  variance,  is  attributable  to  gene 
dfects  which  are  additive;  that  is,  each  gene  adds  an  equal  increment  to  the 
metric  value  of  the  trait  Sir  Ronald  Fisher  referred  to  this  component  as  "the 
essential  genotypes,”  since  it  is  the  part  of  the  genetic  inheritance  which  "breeds 
true”— it  accounts  for  the  resemblance  between  parents  and  offspring.  If  trait 
variance  involved  nothing  but  additive  genic  effects,  the  average  value  of  all 
the  offspring  that  could  theoretically  be  bom  to  a  pair  of  parents  would  be 
exactly  equal  to  the  average  value  of  the  parents  (called  the  midparent  value). 
It  is  thus  the  genic  aspect  which  is  most  important  to  agriculturalists  and  breeders 
of  livestock,  since  it  is  the  genic  component  of  the  phenotypic  variance  that 
responds  to  selection  according  to  the  simple  rule  of  "like  begets  like."  The 
larger  the  proportion  of  genic  variance  involved  in  a  given  characterisu’c,  the 
fewer  is  the  number  of  generations  of  selective  breeding  required  to  effect  a 
change  of  some  specified  magnitude  in  the  characteristic 

Auortative  Mating.  VAM,  the  variance  due  to  assortative  mating,  is  conventionally 
not  separated  from  Vq,  since  assortative  mating  actually  affects  the  proportion 
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of  V0  directly.  I  have  separated  these  components  here  for  explanatory  reasons, 
and  it  is,  in  fact,  possible  to  obtain  independent  estimates  of  the  two  components. 
If  mating  were  completely  random  in  the  population  with  respect  to  a  given 
characteristic— that  is,  if  the  correlation  between  parents  were  zero  (a  state  of 
affairs  known  as  panmixia) — the  VAU  component  would  also  be  equal  to  zero 
and  the  population  variance  on  the  trait  in  question  would  therefore  be  reduced. 

Assortative  mating  has  the  effect  of  increasing  the  resemblance  among  siblings 
and  also  of  increasing  the  differences  between  families  in  the  population.  (In 
the  terminology  of  analysis  of  variance,  assortative  mating  decreases  the  Within 
Families  variance  and  increases  the  Between  Families  variance.) 

For  some  human  characteristics  the  degree  of  assortative  mating  is  effectively 
zero.  This  is  true  of  fingerprint  ridges,  for  example.  Men  and  women  are  ob¬ 
viously  not  attracted  to  one  another  on  the  basis  of  their  fingerprints.  Height, 
however,  has  an  assortative  mating  coefficient  (i.e.,  the  correlation  between 
mates)  of  about  .30.  The  IQ,  interestingly  enough,  shows  a  higher  degree  of  as¬ 
sortative  mating  in  our  society  than  any  other  measurable  human  characteristic 
I  have  surveyed  the  literature  on  this  point,  based  on  studies  in  Europe  and 
North  America,  and  find  that  the  correlation  between  spouses'  intelligence  test 
scores  averages  close  to  -f-.6o.  Thus,  spouses  are  more  alike  in  intelligence  than 
brothers  and  sisters,  who  are  correlated  about  .50. 

As  Eckland  (1967)  has  pointed  out,  this  high  correlation  between  marriage 
partners  does  not  come  about  solely  because  men  and  women  are  such  excellent 
judges  of  one  another's  intelligence,  but  because  mate  selection  is  greatly  aided 
by  the  highly  visible  selective  processes  of  the  educational  system  and  the  occu¬ 
pational  hierarchy.  Here  is  a  striking  instance  of  how  educational  and  social 
factors  can  have  far-reaching  genetic  consequences  in  the  population.  One 
would  predict,  for  example,  that  in  preliterate  or  preindustrial  societies  as¬ 
sortative  mating  with  respect  to  intelligence  would  be  markedly  less  than  it  is 
in  modern  industrial  societies.  The  educational  screening  mechanisms  and  socio¬ 
economic  stratification  by  which  intelligence  becomes  more  readily  visible  would 
not  exist,  and  other  traits  of  more  visible  importance  to  the  society  would  take 
precedence  over  intelligence  as  a  basis  for  assortative  mating.  Even  in  our  own 
society,  there  may  well  be  differential  degrees  of  assortative  mating  in  different 
segments  of  the  population,  probably  related  to  their  opportunities  for  educa¬ 
tional  and  occupational  selection.  When  any  large  and  socially  insulated  group 
is  not  subject  to  the  social  and  educational  circumstances  that  lead  to  a  high 
degree  of  assortative  mating  for  intelligence,  there  should  be  important  genetic 
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consequences.  One  possible  consequence  is  some  reduction  of  the  group's  ability, 
not  as  individuals  but  as  a  group,  to  compete  intellectually.  Thus  probably  one 
of  the  most  cogent  arguments  for  society’s  promoting  full  equality  of  educational, 
occupational,  and  economic  opportunity  lies  in  the  possible  genetic  consequences 
of  these  social  institutions. 

The  reason  is  simply  that  assortative  mating  increases  the  genetic  variance  in 
c  the  population.  By  itself  this  will  not  affect  the  mean  of  the  trait  in  the  popula¬ 
tion,  but  it  wilt  have  a  great  effect  on  the  proportion  of  the  population  falling 
in  the  upper  and  lower  tails  of  the  distribution.  Under  present  conditions,  with 
an  assortative  mating  coefficient  of  about  .60,  the  standard  deviation  of  IQs  is 
15  points.  If  assortative  mating  for  intelligence  were  reduced  to  zero,  the  standard 
deviation  of  IQs  would  fall  to  ia.9.  The  consequences  of  this  reduction  in  the 
standard  deviation  would  be  most  evident  at  the  extremes  of  the  intelligence 
distribution.  For  example,  assuming  a  normal  distribution  of  IQs  and  the  present 
standard  deviation  of  15,  the  frequency  (per  million)  of  persons  above  IQ  130 
is  >>,730.  Without  assortative  mating  the  frequency  of  IQs  over  130  would  fall 
to  9,900,  or  only  43.5  percent  of  the  present  frequency.  For  IQs  above  145,  the 
frequency  (per  million)  is  1,350  and  with  no  assortative  mating  would  fall  to 
>41,  or  17.9  percent  of  the  present  frequency.  And  there  are  now  approximately 
ao  times  as  many  persons  above  an  IQ  of  160  as  we  would  find  if  there  were  no 
assortative  mating  for  intelligence.'  Thus  differences  in  assortative  mating  can 
have  a  profound  effect  on  a  people’s  intellectual  resources,  especially  at  the 
levels  of  intelligence  required  for  complex  problem  solving,  invention,  and 
scientific  and  technological  innovation. 

But  what  is  the  effect  of  assortative  mating  on  the  lower  tail  of  the  distribu¬ 
tion?  On  theoretical  grounds  we  should  also  expect  it  to  increase  the  proportion 
of  low  IQs  in  the  population.  It  probably  does  this  to  some  extent,  but  not  as 
much  as  it  increases  the  frequency  of  higher  IQs,  because  there  is  a  longer-term 
consequence  of  assortative  mating  which  must  also  be  considered.  A  number 
of  studies  have  shown  that  in  populations  practicing  a  high  degree  of  assortative 
mating,  persons  below  IQ  75  are  much  less  successful  in  finding  marriage  part¬ 
ners  and,  as  a  group,  have  relatively  fewer  offspring  than  do  persons  of  higher 
intelligence  (Bajema,  196S,  1966;  Higgins,  Reed,  8c  Reed,  196a).  Since  assortative 
mating  increases  variance,  it  in  effect  pushes  more  people  into  the  below  IQ 

*  I  am  grateful  to  University  of  California  geneticist  Dr.  Jack  Lester  King  for  making  these 
calculations,  which  are  based  on  the  assumption  that  the  heritability  of  IQ  is  .80,  a  value  which 
'  .  is  the  average  of  all  the  major  studies  of  the  heritability  of  intelligence. 
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75  group,  where  they  fail  to  reproduce,  thereby  resulting  in  a  net  selection  for 
genes  favoring  high  intelligence.  Thus,  in  the  long  run,  assortadve  mating  may 
have  a  eugenic  effect  in  improving  the  general  level  of  intelligence  in  the 
population. 

Dominance  Deviation.  VD,  the  dominance  deviation  variance,  is  apparent  when 
we  observe  a  systematic  discrepancy  between  the  average  value  of  the  parents 
and  the  average  value  of  their  offspring  on  a  given  characteristic  Genes  at  some 
of  the  loci  in  the  chromosome  are  recessive  (r)  and  their  effects  are  not  mani¬ 
fested  in  the  phenotype  unless  they  are  paired  with  another  recessive  at  the  same 
locus.  If  paired  with  a  dominant  gene  (D),  their  effect  is  overridden  or  “domi¬ 
nated"  by  the  dominant  gene.  Thus,  in  terms  of  increments  which  genes  add  to 
the  metric  value  of  the  phenotype,  if  r  =  o  and  D  =  i,  then  r  +  r  =  o,  and 
D  +  D  =  »,  but  D  -f  r  will  equal  >,  since  D  dominates  r.  Because  of  the  presence 
of  some  proportion  of  recessive  genes  in  the  genotypes  for  a  particular  trait,  not 
all  of  the  parents’  phenotypic  characteristics  will  show  up  in  their  offspring,  and, 
of  course,  vice  versa:  not  all  of  the  offspring’s  characteristics  will  be  seen  in  the 
parents.  This  makes  for  a  less  than  perfect  correlation  between  midparent  and 
midchild,  values  on  the  trait  in  question.  Vp,  the  dominance  variance,  represents 
the  component  of  variance  in  the  population  which  is  due  to  this  average  dis¬ 
crepancy  between  parents  and  offspring.  The  magnitude  of  VD  depends  upon 
the  proportions  of  dominant  and  recessive  genes  constituting  the  genotypes  for 
the  characteristic  in  the  population. 

Epistasis.  V|  is  the  variance  component  attributable  to  epistasis,  which  means  the 
interaction  of  the  effects  among  genes  at  two  or  more  lod.  When  genes  “interact," 
their  effects  are  not  strictly  additive;  that  is  to  say,  their  combined  effect  may  be 
more  or  less  than  the  sum  of  their  separate  effects.  Like  dominance,  epistasis 
also  accounts  for  some  of  the  lack  of  resemblance  between  parents  and  their 
offspring.  And  it  increases  the  population  variance  by  a  component  designated 
asV,. 

Environmental  Variance.  “Environmental”  really  means  all  sources  of  variance 
not  attributable  to  genetic  effects  or  errors  of  measurement  (i.e.,  test  unreliabili¬ 
ty).  In  discussions  of  intelligence,  the  environment  is  often  thought  of  only  in 
terms  of  the  social  and  cultural  influences  on  the  individual.  While  these  are 
important,  they  are  not  the  whole  of  “environment,”  which  includes  other  more 
strictly  biological  influences,  such  as  the  prenatal  environment  and  nutritional 
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factor*  early  in  life.  In  most  studies  of  the  heritability  of  intelligence  "environ? 
ment"  refen  to  all  variance  that  it  not  accounted  for  by  genetic  facton  [(V0  -f 
VAM)  -f-  VD  -f  Vt]  and  measurement  error  (V,). 

Covariance  of  Heredity  and  Environment.  This  term  can  also  be  expressed  as 
trn  \/Vh xVi, where ru  is  the  correlation  between  heredity  and  environ? 
fgr  ment,  VH  is  the  variance  due  to  all  genetic  facton,  and  Va  is  variance  due  to 
all  environmental  facton.  In  other  words,  if  there  is  a  positive  correlation  be¬ 
tween  genetic  and  environmental  factors,  the  population  variance  is  increased 
by  a  theoretically  specifiable  amount  indicated  by  the  covariance  term  in 
Equation  a. 

Such  covariance  undoubtedly  exists  for  intelligence  in  our  society.  Children 
with  better  than  average  genetic  endowment  for  intelligence  have  a  greater  than 
chance  likelihood  of  having  parents  of  better  than  average  intelligence  who  are 
capable  of  providing  environmental  advantages  that  foster  intellectual  develop¬ 
ment.  Even  among  children  within  the  same  family,  patents  and  teachers  will 
often  give  special  attention  and  opportunities  to  the  child  who  displays  ex¬ 
ceptional  abilities.  A  genotype  for  superior  ability  may  cause  the  social  environ¬ 
ment  to  foster  the  ability,  as  when  parents  perceive  unusual  responsiveness  to 
music  in  one  of  their  children  and  therefore  provide  more  opportunities  for 
listening,  music  lessons,  encouragement  to  practice,  and  to  on.  A  bright  child 
may  also  create  a  more  intellectually  stimulating  environment  for  himself  in 
terms  of  the  kinds  of  activities  that  engage  hit  interest  and  energy.  And  the 
social  rewards  that  come  to  the  individual  who  excels  in  some  activity  reinforce 
its  further  development.  Thus  the  covariance  term  for  any  given  trait  will  be 
affected  to  a  significant  degree  by  the  kinds  of  behavioral  propensities  the  culture 
rewards  or  punishes,  encourages  or  discourages.  For  traits  viewed  as  desirable  in 
our  culture,  such  as  intelligence,  hereditary  and  environmental  factors  will  be 
positively  correlated.  But  for  tome  other  traits  which  are  generally  viewed  as 
socially  undesirable,  hereditary  and  environmental  influences  may  be  negatively 
correlated.  This  means  that  the  social  environment  tends  to  discourage  certain 
behavioral  propensities  when  they  are  out  of  line  with  the  values  of  the  culture. 
Then,  instead  of  heredity  and  environment  acting  in  the  same  direction,  they 
work  in  opposite  directions,  with  a  consequent  reduction  in  the  population 
variance  in  the  trait.  Overt  aggressive  tendencies  may  be  a  good  example  of 
behavior  involving  a  negative  correlation  between  genotypic  propensities  and 
environmental  counter-pressures.  An  example  of  negative  heredity-environment 
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correlation  in  the  icholastic  realm  would  be  found  in  the  case  where  a  child  with 
a  poor  genetic  endowment  for  learning  some  skill  which  is  demanded  by  societal 
norms,  such  as  being  able  to  read,  causes  the  child’s  parents  to  lavish  special 
tutorial  attention  on  their  child  in  an  effort  to  bring  his  performance  up  to  par. 

In  making  overall  estimates  of  the  proportions  of  variance  attributable  to 
hereditary  and  environmental  factors,  there  is  some  question  as  to  whether  the 
C  covariance  component  should  be  included  on  the  side  of  heredity  or  environ¬ 

ment.  But  there  can  be  no  “correct"  answer  to  this  question.  To  the  degree  that 
the  individual’s  genetic  propensities  cause  him  to  fashion  his  own  environment, 
given  the  opportunity,  the  covariance  (or  some  part  of  it)  can  be  justifiably  re¬ 
garded  as  part  of  the  total  heritability  of  the  trait  But  if  one  wishes  to  estimate 
what  the  heritability  of  the  trait  would  be  under  artificial  conditions  in  which 
there  is  absolutely  no  freedom  for  variation  in  individuals'  utilization  of  their 
environment  then  the  covariance  term  should  be  included  on  the  side  of  en¬ 
vironment  Since  most  estimates  of  the  heritability  of  intelligence  are  intended 
to  reflect  the  existing  state  of  affairs,  they  usually  include  the  covariance  in  the 
proportion  of  variance  due  to  heredity. 

Interaction  of  Heredity  and  Environment.  The  interaction  of  genetic  and  en¬ 
vironmental  factors  (Vi)  must  be  clearly  distinguished  from  the  covariance  of 
heredity  and  environment.  There  is  considerable  confusion  concerning  the  mean¬ 
ing  of  interaction  in  much  of  the  literature  on  heredity  and  intelligence.  It  is 
claimed,  for  example,  that  nothing  can  be  said  about  the  relative  importance  of 
heredity  and  environment  because  intelligence  is  the  result  of  the  "interaction" 
of  these  influences  and  therefore  their  independent  effects  cannot  be  estimated. 
This  is  simply  false.  The  proportion  of  the  population  variance  due  to  genetic 
X  environment  interaction  is  conceptually  and  empirically  separable  from  other 
variance  components,  and  its  independent  contribution  to  the  total  variance  can 
be  known.  Those  who  call  themselves  “interaettonists,"  with  the  conviction  that 
they  have  thereby  either  solved  or  risen  above  the  whole  issue  of  the  relative 
v  ~*ributioos  of  heredity  and  environment  to  individual  differences  in  intelli¬ 
gence,  are  apparently  unaware  that  the  preponderance  of  evidence  indicates 
that  the  interaction  variance,  Vx  is  the  smallest  component  of  the  total  pheno¬ 
typic  variance  of  intelligence. 

What  interaction  really  means  is  that  different  genotypes  respond  in  different 
ways  to  the  same  environmental  factors.  For  example,  genetically  different  in¬ 
dividuals  having  the  same  initial  weight  and  the  same  activity  level  may  gain 
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FIGURE  5. 

Illustration  of  a  true  genotype  X  environment  interaction  for  error  scores  in 
maze  learning  by  “bright”  and  “dull’  strains  of  rats  raised  in  “ restricted  ”  “nor¬ 
mal”  and  " stimulating environments.  (After  Cooper  &  Zubek,  1958.) 


weight  at  quite  different  rates  all  under  exactly  the  same  increase  in  caloric 
intake.  Their  genetically  different  constitutions  cause  them  to  metabolise  exactly 
the  same  intake  quite  differently.  An  example  of  genotype  x  environmental 
interaction  in  the  behavioral  realm  is  illustrated  in  Figure  5.  Strains  of  rats 
selectively  bred  for  "brightness”  or  '‘dullness”  in  maze  learning  show  marked 
differences  in  maze  performance  according  to  the  degree  of  sensory  stimulation 
in  the  conditions  under  which  they  are  reared.  For  the  “bright”  strain,  the  dif¬ 
ference  between  being  reared  in  a  "restricted”  or  in  a  “normal”  environment 
makes  a  great  difference  in  maze  performance.  But  for  the  “dull”  strain  the 
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big  difference  is  between  a  "normal’'  and  a  "stimulating"  environment.  While 
the  strains  differ  greatly  when  reared  under  "normal”  conditions  (presumably 
the  conditions  under  which  they  were  selectively  bred  (or  "dullness"  and  "bright¬ 
ness"),  they  do  not  differ  in  the  least  when  reared  in  a  "restricted"  environment 
and  only  slightly  In  a  "stimulating"  environment  This  is  the  meaning  of  the 
genetic  x  environment  interaction.  Criticisms  of  the  analysis  of  variance  model 
(or  the  components  of  phenotypic  variance  (e.g.,  Equation  a),  put  forth  first  by 
Loevinger  (194$)  and  then  by  Hunt  (1961,  p.  319),  are  based  on  the  mis- 
conception  that  the  model  implies  that  all  effects  of  heredity  and  environment 
are  strictly  additive  and  there  is  no  "non-additive"  or  interaction  tern.  The 
presence  of  Vt  in  Equation  a  explicitly  shows  that  the  heredity  X  environment 
interaction  is  included  in  the  analysis  of  variance  model,  and  the  contribution 
of  V|  to  the  total  variance  may  be  estimated  independently  of  the  purely  additive 
effects  of  heredity  and  environment  The  magnitude  of  V(  for  any  given  charac¬ 
teristic  in  any  specified  population  is  a  matter  for  empirical  study,  not  philosophic 
debate.  If  V(  turns  out  to  constitute  a  relatively  small  proportion  of  the  total 
variance,  as  the  evidence  shows  is  the  case  for  human  intelligence,  this  is  not  a 
fault  of  the  analysis  of  variance  model  It  is  simply  a  fact  If  the  interaction 
variance  actually  exists  in  any  significant  amount  the  model  will  reveal  it 
Several  studies,  reviewed  by  Wiseman  (1964,  p.  33;  19661,  p.  66),  provide  most 
of  the  information  we  have  concerning  what  may  be  presumed  to  be  an  heredity 
X  environment  interaction  with  respect  to  human  intelligence.  The  general 
finding  is  that  children  who  are  more  than  one  standard  deviation  (SD)  above 
the  mean  IQ  show  greater  correlations  with  environmental  factors  than  do  chil¬ 
dren  who  are  more  than  one  SD  below  the  mean.  In  other  words,  if  the  herita- 
bility  of  IQ  were  determined  in  these  two  groups  separately,  It  would  be  higher  in 
the  low  IQ  groups.  Also,  when  siblings  within  the  same  family  are  grouped  into 
above  and  below  IQ  100,  the  scholastic  achievement  of  the  above  100  group 
shows  a  markedly  higher  correlation  with  environmental  (acton  than  in  the 
below  too  group.  This  indicates  a  true  interaction  between  intelligence  and 
environment  in  determining  educational  attainments. 

Error  Fanasscr.  The  variance  due  to  etras  of  meanininiiH  (VJ  is,  of  course; 
unwanted  but  unavoidable;  since  all  measurements  Ml  short  of  perfect  reliability. 

The  proportion  of  test  score  variance  due  to  error  is  equal  to  lrM  (when  rn  is  the 
reliability  of  the  test,  that  is,  its  correlation  with  itself).  For  most  iiu»ntgtnft 
tests,  error  accounts  for  between  3  and  10  percent  of  the  variance. 
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Definition  of  Heriubility 

Heriubility  it  a  technical  tena  in  genetics  meaning  specifically  the  proportion 
of  phenotypic  variance  due  to  variance  in  genotypes.  When  psychologists  speak 
of  heriubility  they  almost  invariably  define  it  as: 


r 


tf  = 


(Ve  +  V^  +  Vo  +  V, 

v,-v. 


<J> 


Although  this  formula  is  technically  the  definition  of  H,  heriubility  estimates 
In  psychological  studies  may  also  include  the  covariance  term  of  Equation  t  in 
the  numerator  of  Equation  j. 


Common  Misconceptions  About  Heriubility 

Certain  misconceptions  about  heriubility  have  become  so  widespread  and  strong* 
ly  ingrained  that  it  is  always  necessary  to  counteract  them  before  presenting  the 
empirical  findings  on  the  subject,  lest  these  findings  only  add  to  the  confusion 
or  provoke  the  dogmatic  acceptance  or  rejection  of  notions  that  are  not  at  all 
implied  by  the  meaning  of  heriubility. 

Heredity  vemu  Environment.  Genetic  and  environmental  factors  are  not  prop¬ 
erty  viewed  as  being  in  opposition  to  each  other.  Nor  are  they  an  "all  or  none” 
stair.  Any  observable  characteristic,  physical  or  behavioral,  is  a  phenotype,  the 
very  of  which  depends  upon  both  genetic  and  environmental  condi¬ 

tions.  The  legitimate  question  is  not  whether  the  characteristic  is  due  to  heredity 
or  environment,  but  what  proportion  of  the  population  variation  in  the  charac¬ 
teristic  is  attributable  to  genotypic  variation  (which  is  H,  the  heriubility)  and 
what  proportion  is  attributable  to  non-genetic  or  environmental  variation  in 
the  population  (which  is  i-ff)-  For  metric  characteristics  like  suture  and  intel¬ 
ligence,  H  can  have  values  between  o  and  i. 

Individual  verm  Population.  Heriubility  is  a  population  sutistk.  describing 
the  relative  magnitude  of  the  genetic  component  (or  set  of  genetic  components) 
in  the  population  variance  of  the  characteristic  in  question.  It  has  no  sensible 
«fu»awi»ig  with  reference  to  a  measurement  or  characteristic  in  an  individual.  A 
shgle  measurement,  by  definition,  has  no  variance.  There  is  no  way  of  par¬ 
titioning  a  given  individual's  IQ  into  hereditary  and  environmental  components, 
as  if  the  person  inherited,  my.  So  points  of  IQ  and  acquired  so  additional  points 
born  his  environment.  This  is,  of  course,  nonsense.  The  square  root  of  the 
heriubility  (y/B),  however,  tells  us  the  correlation  between  genotypes  and 
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phenotype s  in  the  population,  and  this  permits  a  probabalistic  inference  con¬ 
cerning  the  average  amount  of  diQerence  between  individual /  obtained  ‘IQs  and 
the  " genotypic  value"  of  their  intelligence.  (The  average  correlation  between 
phenotypes  and  genotypes  for  IQ  is  about  .90  in  European  and  North  American 
Caucasian  populations,  as  determined  from  summary  data  presented  later  in  this 
gr  paper  [Table  a].  The  square  of  this  value  is  known  as  the  heri lability — the  pro* 

portion  of  phenotypic  variance  due  to  genetic  variation.)  The  principle  is  the 
same  as  estimating  the  "true"  scores  from  obtained  scores  in  test  theory.  State- 
ments  about  individuals  can  be  made  only  on  a  probabilistic  basis  and  not  with 
absolute  certainty.  Only  if  heritability  were  unity  (ie.,  H  s  »)  would  there  be  a 
perfect  correlation  between  obtained  scores  and  genotypic  values,  in  which 
case  we  could  say  with  assurance  that  an  individual's  measured  IQ  perfectly 
represented  his  genotype  (or  intelligence.  This  still  would  not  mean  that  the 
phenotype  could  have  developed  without  an  environment,  for  without  either 
heredity  or  environment  there  simply  is  no  organism  and  no  phenotype.  Thus 
the  statement  are  so  often  hear  in  discussions  of  individual  difercntci  that  the 
individual’s  intelligence  is  the  product  of  the  interaction  of  his  heredity  and  Us 
environment— is  rather  fatuous.  It  really  states  nothing  more  than  the  fact  that 
the  individual  exists. 

Constancy.  From  what  has  already  been  said  about  heritability,  it  must  be  dear 
that  it  is  not  a  constant  like  ar  and  the  speed  of  light  If  is  an  empirically  de¬ 
termined  population  sutistic,  and  like  any  statistic,  its  value  is  affected  by  the 
characteristics  of  the  population.  If  will  be  higher  in  a  population  in  which 
environmental  variation  relevant  to  the  trait  in  question  is  small,  than  in  a  popu¬ 
lation  in  which  there  is  great  environmental  variation.  Similarly,  when  a  popu¬ 
lation  is  relatively  homogeneous  in  genetic  factors  but  not  in  the  environmental 
factors  relevant  to  the  development  of  the  characteristic,  the  heritability  of  the 
characteristic  in  question  will  be  lower.  In  short,  the  value  of  If  is  jointly  a 
function  of  genetic  and  environmental  variability  in  the  population.  Abo,  like 
any  other  sutistic,  it  is  an  estimate  based  on  a  sample  of  the  population  and  is 
therefore  subject  to  sampling  error— the  topller  the  sample,  the  greater  the 
margin  of  probable  error.  Values  of  H  reported  in  the  literature  do  not  represent 
what  the  heritability  might  be  under  any  environmental  conditions  or  in  all 
populations  or  even  in  the  same  population  at  different  times.  Estimates  of  If  are 
specific  to  the  population  sampled,  the  point  in  time,  how  the  measurements  were 
made,  and  the  particular  test  used  to  obtain  the  measurements. 
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Measurements  versus  Reality.  It  it  frequently  argued  that  since  we  cannot  really 
measure  intelligence  we  cannot  possibly  determine  its  heritability.  Whether  we 
can  or  cannot  measure  intelligence,  which  is  a  separate  issue  I  have  already  dis¬ 
cussed,  let  it  be  emphasised  that  it  makes  no  difference  to  the  question  of  herita¬ 
bility.  We  do  not  estimate  the  heritability  of  some  trait  that  lies  hidden  behind  our 
«-  measurements.  We  estimate  the  heritability  of  the  phenotypes  and  these  are  the 

"*  measurements  themselves.  Regardless  of  what  it  is  that  our  tests  measure,  the 

heritability  tells  us  how  much  of  the  variance  in  these  measurements  is  due  to 
genetic  factors.  If  the  test  scores  get  at  nothing  genetic,  the  result  will  simply  be 
that  estimates  of  their  heritability  will  not  differ  significantly  from  rero.  The  fact 
that  heritability  estimates  based  on  IQs  differ  very  significantly  from  zero  is  proof 
that  genetic  factors  play  a  part  in  individual  differences  in  IQ.  To  the  extent  that 
a  test  is  not  “culture-free"  or  “culture-fair,"  it  will  result  in  a  lower  heritability 
measurement.  It  makes  no  more  sense  to  say  that  intelligence  tests  do  not  really 
measure  intelligence  but  only  developed  intelligence  than  to  say  that  scales  do 
not  really  measure  a  person’s  weight  but  only  the  weight  he  has  acquired  by 
eating.  An  “environment-bee"  test  of  intelligence  makes  as  much  sense  as  a  "nu¬ 
trition-free”  scale  for  weight. 

Know  All  versus  Know  Nothing.  This  expsesrion  describes  another  confused  no¬ 
tion:  the  idea  that  unless  we  can  know  absolutely  everything  about  the  genetics 
of  intelligence  we  can  know  nothing!  Proponents  of  this  view  demand  that  we  be 
able  to  spell  out  in  detail  every  single  link  in  the  chain  of  causality  from  genes  (or 
DNA  molecules)  to  test  scores  if  we  are  to  say  anything  about  the  heritability  of 
intelligence.  Determining  the  heritability  of  a  characteristic  does  not  at  all  depend 
upon  a  knowledge  of  its  physical,  biochemical,  or  physiological  basis  or  of  the 
precise  mechanisms  through  which  the  characteristic  it  modified  by  the  environ¬ 
ment.  Knowledge  of  these  factors  is,  of  course,  important  in  its  own  right,  but  we 
need  not  have  such  knowledge  to  establish  the  genetic  basis  of  the  characteristic. 
Selective  breeding  was  practiced  fruitfully  for  centuries  before  anything  at  all  was 
known  of  chromosomes  and  genes,  and  the  science  of  quantitative  genetics  upon 
which  the  estimation  of  heritability  depends  has  proven  its  value  independently 
of  advances  in  biochemical  and  physiological  genetics. 

Acquired  versus  Inherited.  How  can  a  lodally  defined  attribute  such  as  intelli¬ 
gence  be  said  to  be  inherited?  Or  something  that  is  so  obviously  acquired  from 
the  social  environment  as  vocabulary?  Strictly  speaking,  of  course,  only  genes 
are  inherited.  But  the  brain  mechanisms  which  are  involved  in  learning  are  gene- 
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tically  conditioned  just  as  are  other  structures  and  functions  of  the  organism. 
What  the  organism  is  capable  of  teaming  from  the  environment  and  its  rate  of 
learning  thus  have  a  biological  basis.  Individuals  differ  markedly  in  the  amount, 
rate,  and  kinds  of  learning  they  evince  even  given  equal  opportunities.  Consider 
the  differences  that  show  up  when  a  Mozart  and  the  average  run  of  children 
are  given  music  lessonsl  If  a  test  of  vocabulary  shows  high  heritability,  it  only 
means  that  persons  in  the  population  have  had  fairly  equal  opportunity  for 
learning  all  the  words  in  the  test,  and  the  differences  in  their  scores  are  due  most¬ 
ly  to  differences  in  capacity  for  learning.  If  members  of  the  population  had  had 
very  unequal  exposures  to  the  words  in  the  vocabulary  test,  the  heritability  of  the 
scores  would  be  very  low. 

Immutability.  High  heritability  by  itself  does  not  necessarily  imply  that  the  char¬ 
acteristic  is  immutable.  Under  greatly  changed  environmental  conditions,  the 
heritability  may  have  some  other  value,  or  it  may  remain  the  tame  while  the  mean 
of  the  population  changes.  At  one  time  tuberculosis  had  a  very  high  heritability, 
the  reason  being  that  the  tuberculosis  bacilli  were  extremely  widespread  through¬ 
out  the  population,  so  that  the  main  factor  determining  whether  an  individual 
contracted  tuberculosis  was  not  the  probability  of  exposure  but  the  individual's  in¬ 
herited  physical  constitution.  Now  that  tuberculosis  bacilli  are  relatively  rare, 
difference  in  exposure  rather  than  in  physical  predisposition  is  a  more  important 
determinant  of  who  contracts  tuberculosis.  In  the  absence  of  exposure,  individual 
differences  in  predisposition  are  of  no  consequence. 

Heritability  also  tells  us  something  about  the  locus  of  control  of  a  character¬ 
istic.  The  control  of  highly  heritable  characteristics  is  usually  in  the  organism's 
internal  biochemical  mechanisms.  Traits  of  low  heritability  are  usually  controlled 
by  external  environmental  factors.  No  amount  of  psychotherapy,  tutoring,  or 
other  psychological  intervention  will  elicit  normal  performance  from  a  child  who 
is  mentally  retarded  because  of  phenylketonuria  (PK.U),  a  recessive  genetic  de¬ 
fect  of  metabolism  which  results  in  brain  damage.  Yet  a  child  who  has  inherited 
the  genes  for  PKU  can  grow  up  normally  if  his  diet  is  controlled  to  eliminate 
certain  proteins  which  contain  phenylalanine.  Knowledge  of  the  genetic  and  met¬ 
abolic  basis  of  this  condition  in  recent  years  has  saved  many  children  from  men¬ 
tal  retardation. 

Parent-Child  Resemblance.  The  old  maxim  that  "like  begets  like"  is  held  up  as 
an  instance  of  the  workings  of  heredity.  The  lack  of  parent-child  resemblance, 
n  the  other  hand,  is  often  mistakenly  interpreted  as  evidence  that  a  character- 
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iidc  it  not  highly  heritable.  But  the  principle*  of  genetic*  al*o  explain  the  fact 
that  often  "like  beget*  unlike."  A  high  degree  of  parent-offspring  resemblance, 
in  fact,  is  to  be  expected  only  in  highly  inbred  (or  homozygous)  strains,  as  in 
certain  highly  selected  breeds  of  dogs  and  laboratory  strains  of  mice.  The  random 
segregation  of  the  parental  genes  in  the  formation  of  the  sex  cells  means  that  the 
child  receives  a  random  selection  of  only  half  of  each  parent’s  genes.  This  fact 
**  that  parent  and  child  have  only  50  percent  of  their  genes  in  common,  along  with 
the  effects  of  dominance  and  epistasis,  insures  considerable  genetic  dissimilarity 
between  patent  and  child  as  well  as  among  siblings,  who  also  have  only  50  per¬ 
cent  of  their  genes  in  common.  The  fact  that  one  parent  and  a  child  have  only 
go  percent  of  their  genes  in  common  is  reflected  in  the  average  parent-offspring 
correlation  (r„)  of  between  .50  and  .60  (depending  on  the  degree  of  assorts  live 
mating  for  a  given  characteristic)  which  obtains  for  height,  head  circumference, 
flngerprint  ridges,  intelligence,  and  other  highly  heritable  characteristics.  (The 
correlation  is  also  between  .50  and  .60  for  siblings  on  these  characteristics;  sibling 
resemblance  is  generally  much  higher  than  this  for  traits  of  lorn  heri lability.)  The 
genetic  correlation  between  the  average  of  both  parents  (called  the  "midpatent") 
and  a  single  offspring  (^  is  the  square  root  of  the  correlation  for  a  single  par¬ 
ent  (i.e.,  r*.  =  Vrw)-  The  correlation  between  the  average  of  both  parents  and 
the  average  of  ell  the  offspring  (“midchild")  that  they  could  theoretically  produce 
(Xu)  is  the  same  value  as  H„,  i.e.,  heritability  in  the  narrow  sense.4  It  is  notewor¬ 
thy  that  empirical  determinations  of  the  midparent-midchild  correlation 
in  fact  closely  approximate  the  values  of  H  as  estimated  by  various  methods,  such 
as  Comparisons  of  twins,  siblings,  and  unrelated  children  reared  together. 


Empirical  Findings  on  the  Heritability  of  Intelligence 

It  is  always  preferable,  of  course,  to  have  estimates  of  the  proportions  of  variance 
contributed  by  each  of  the  components  in  Equation  « than  to  have  merely  an  over¬ 
all  estimate  of  H.  But  to  obtain  reliable  estimate*  of  the  separate  components  re¬ 
quires  large  samples  of  persons  of  different  kinships,  such  as  identical  twins  reared 
together  and  reared  apart,  fraternal  twins,  siblings,  half-ribUngp,  parentachildren, 
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cousins,  and  so  on.  The  methods  of  quantitative  genetics  by  which  these  variance 
components,  as  well  as  the  heritability,  can  be  calculated  from  such  kinship  data 
are  technical  matters  beyond  the  scope  of  this  article,  and  the  reader  must  be  re¬ 
ferred  elsewhere  for  expositions  of  the  methodology  of  quantitative  genetics 
(Cattell,  i960;  Falconer,  i960;  Huntley,  1966;  Kempthorne,  1957;  Loehlin,  in 
press). 

The  most  satisfactory  attempt  to  estimate  the  separate  variance  components 
is  the  work  of  Sir  Cyril  Burt  (1955,  1998),  based  on  large  samples  of  many  kin* 
ships  drawn  mostly  from  the  school  population  of  London.  The  IQ  test  used  by 
Burt  was  an  English  adaptation  of  the  Stanforri-Binet  Burt's  results  may  be  re¬ 
garded  as  representative  of  variance  components  of  intelligence  in  populations 
that  are  similar  to  the  population  of  London  in  their  degree  of  genetic  betero- 
genity  and  in  their  range  of  environmental  variation.  Table  1  shows  the  percent* 
age  of  variance  due  to  the  various  components,  grouped  under  "generic''  and 
"environmental,"  in  Burt’s  analysis. 

TABLE  1 

d  nafysis  of  Vorionce  of  Intelligence  Test 
Scores  (Burt,  1958) 

Saitrc*  of  ferttmet  hrttnP 


Genetic; 


Genic  (additive) 

403 

(I7J) 

Arsortativ*  Mating 

193 

(I7J) 

Dofglmggg  ^  Epktmk 

Etwironmmisk 

16.7 

(«.n 

Covariance  of  Heredity  It  Invironawnt 

10J 

(Id) 

H  x  *  interaction  (V,) 

M 

(BJ) 

UmrtUMUty  (Mt  error) 

6.4 

Total 

1660 

(166# 

*  Figure*  fat  ptmikM  arc  percentage*  lor  adjatiod  aacetsMnta.  Is*  mu  lor  fplanartoa. 


When  Burt  submitted  the  test  scores  to  the  children’s  teachers  for  criticism  on 
the  basis  of  their  hnpeessions  of  the  child’s  "brightness"  a  number  of  children 
were  identified  for  whom  the  IQ  was  not  a  fair  estimate  of  the  child's  ability  in 
the  teacher's  judgment  These  children  were  retested,  often  on  a  number  of  tests 
on  several  occasions,  and  the  result  was  an  "adjusted”  assesanent  of  the  child’s 
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IQ.  The  results  of  the  analysis  of  variance  after  these  adjusted  assessments  were 
made  are  shown  in  parentheses  in  Table  i.  Note  that  the  component  most  affect¬ 
ed  by  the  adjustments  is  the  covariance  of  heredity  and  environment,  which  is 
what  we  should  expect  if  the  test  is  not  perfectly  “culture-fair."  It  means  that  the 
adjusted  scores  reduced  systematic  environmental  sources  of  variance  and  thereby 
w  came  closer  to  representing  the  children’s  innate  ability,  or,  stated  more  techni¬ 
cally,  the  adjusted  scores  increased  the  correlation  between  genotype  and  pheno¬ 
type  from  .88  for  unadjusted  scores  to  .93  for  adjusted  scores.  (Corrected  for 
test  unreliability  these  correlations  become  .90  and  .96,  respectively.  And  the 
heritabilities  (Ha)  for  the  two  sets  of  semes  are  therefore  (.90)*  =  .81  and 
(.96)*  =  .93,  respectively.) 

Kinship  Correlations.  The  basic  data  from  which  variance  components  and  fieri- 
lability  coefficients  are  estimated  are  correlations  among  individuals  of  different 
degrees  of  kinship.  Nearly  all  such  kinship  correlatioiu  reported  in  the  literature 
are  summarized  in  Table  a.  The  median  values  of  the  correlations  obtained  in 
the  various  studies  are  given  here.  These  represent  the  most  reliable  values  we 
have  for  the  correlations  among  relatives.  Most  of  the  values  are  taken  from  the 
survey  by  Erlenmeyer-Kimling  and  Jarvik  (1963),  and  I  have  supplemented  these 
with  certain  kinship  correlations  not  included  in  their  survey  and  reported  in  the 
literature  since  their  review  (e.g.,  Burt,  1966,  p.  150).  The  Erlenmeyer-Kimling 
and  Jarvik  (1963)  review  was  based  on  51  independent  studies  of  the  correlations 
of  relatives  for  tested  intellectual  abilities,  involving  over  30,000  correlational 
pairings  from  8  countries  in  4  continents,  obtained  over  a  period  of  more  than 
tiro  generations.  The  correlations  were  based  on  a  wide  variety  of  mental  tests, 
administered  under  a  variety  of  conditions  by  numerous  investigators  with  con¬ 
trasting  views  regarding  the  importance  of  heredity.  The  authors  conclude: 
"Against  this  pronounced  heterogeneity,  which  should  have  clouded  the  picture, 
and  is  reflected  by  the  wide  range  of  correlations,  a  dearly  definite  consistency 
emerges  bom  the  data.  The  composite  data  are  compatible  with  the  polygenic 
hypothesis  which  is  renerally  favored  in  accounting  for  inherited  differences  in 
mental  ability"  (Erle&eyer-Kimling  It  Jarvik,  1963,  p.  1479). 

The  compatibility  with  the  polygenic  hypothesis  to  which  the  authors  (as 
outlined  earlier  on  p.  33)  refer  can  be  appredated  in  Table  a  by  comparing  the 
median  Values  of  the  obtained  correlations  with  the  sett  of  theoretical  values 
shown  in  the  last  two  columns.  The  first  set  (Theoretical  Value1)  is  based  on  cal¬ 
culations  by  Burt  (1966),  using  the  methods  devised  by  Fisher  for  estimating 
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TABLE  2 

Correlations  for  Intellectual  Ability:  Obtained  and  Theoretical  Values 


Comktions  Between 

Number  of 
Studies 

Obtained 
Median  t* 

Theoretical 

Velvet 

Theoretical 

Velvets 

Unreleted  Persons 

Children  retied  aptrt 

4 

-JOl  • 

JOO 

JOO 

Foster  parent  and  child 

9 

+•» 

JOO 

JOO 

Children  reared  together 

5 

+•» 

JOO 

JOO 

Cdbimb 

Second  Cousins 

1 

+.19 

+  .14 

+  jou 

Fint  Cousins 

9 

+•» 

+  .19 

+  .129 

Uncle  (or  aunt)  aad  nephew  (or  niece) 

1 

+-M 

+  J1 

+  J9 

Siblings,  retied  apart 

99 

+.47 

+  •»* 

+  JO 

Sibling,  reared  together 

99 

+J6 

+  At 

+  JO 

Dizygotic  twins,  diierent  sex 

9 

+A9 

+  JO 

+  JO 

Dizygotic  twins,  same  aex 

11 

+•* 

+  •94 

+  JO 

Monozygotic  twins,  reared  apart 

4 

+.79 

+100 

+1.00 

Monotygotic  twins,  reared  together 

14 

+J7 

+1.00 

+1j00 

Direct  Una 

Grandparent  and  grandchild 

9 

+■» 

+  J1 

+  •» 

Parent  (at  adult)  aad  child 

19 

+J0 

+  .49 

+ 

Parent  (at  child)  aad  child 

1 

+M 

+  .40 

+  ■» 

■Correlations  not  corrected  lor  attenuation  (unreliability). 

&Aauafay  aaovtatht  — rltt  and  partial  dwrimncfc 

•  Ainaing  random  mating  aad  only  additive  genes,  U,  the  driest  possible  polygenic  ■odd. 


kinship  correlations  for  physical  characteristics  involving  assorts  live  mating  and 
some  degree  of  dominance.  The  second  set  (Theotetkal  Value1)  of  theotetical 
values  is  based  on  the  simplest  possible  polygenic  model,  assuming  random  mat¬ 
ing  and  nothing  but  additive  gene  effects.  So  these  are  the  values  one  would  ex¬ 
pect  if  genetic  factors  alone  were  operating  and  the  trait  variance  reflected  no 
environmental  influences  whatsoever. 

First  of  all,  one  can  note  certain  systematic  departures  of  the  obtained  correla¬ 
tions  from  the  theoretical  values.  These  departures  are  presumably  due  to  non- 
genetic  or  environmental  influences.  The  orderly  nature  of  these  environmental 
effects,  as  reflected  in  the  Irienmeyer-Kimling  and  Jarvik  median  correlations, 
can  be  highlighted  by  graphical  presentation,  as  shown  in  Figure  6.  Note  that  the 
condition  of  being  reared  together  or  reared  apart  has  the  same  effect  r  t  thp 
difference  in  magnitudes  of  the  correlations  tor  the  various  kinships.  (The 


c 


Dagree  of  Rolotionship 


FIGURE  6. 

Median  values  of  all  correlations  reported  in  the  literature  up  to  196)  for  the 
;  indicated  kinships.  (After  Erlenmeyer-Kimling  &  Jarvik,  196).)  Note  consistency 
of  difference  in  correlations  for  relatives  reared  together  and  reared  apart. 

slightly  greater  difference  for  unrelated  children  it  probably  due  to  the  fact  of 
(elective  placement  by  adoption  agencies,  that  is,  the  attempt  to  match  the  child's 
intelligence  with  that  of  the  adopting  parents.) 

Heritability  Estimates.  By  mailing  certain  comparisons  among  the  correlations 
shown  in  Table  a  and  Figure  6,  one  can  get  some  insight  into  how  heritability  is 
estimated.  For  example,  we  see  that  the  correlation  between  identical  or  monozy¬ 
gotic  (MZ)  twins  reared  apart  is  .75.  Since  MZ  twins  develop  from  a  single  ferti¬ 
lised  ovum  and  thus  have  exactly  the  same  genes,  any  difference  between  the 
twins  must  be  due  to  noogenetk  factors.  And  if  they  are  reared  apart  in  unconre- 
lated  environments,  the  difference  between  a  perfect  correlation  (1.00)  and  the 
obtained  correlation  (.75)  gives  an  estimate  of  the  proportion  of  the  variance  in 
IQs  attributable  to  environmental  differences:  1.00  —  0.75  =  0.15.  Thus  75  percent 
of  the  variance  can  be  said  to  be  due  to  genetic  variation  (this  is  the  heritability) 
and  eg  percent  to  environmental  variation.  Now  let  us  go  to  the  other  extreme 
and  look  at  unrelated  children  reared  together.  They  have  no  generic  inheritance 
in  rt'mmnni  but  they  are  reared  in  a  common  environment.  Therefore  the  cor* 


relation  between  such  children  will  reflect  the  environment  As  seen  in  Table  a, 
this  correlation  is  0.84.  Thus,  the  proportion  of  IQ  variance  due  to  environment 
is  .14;  and  the  remainder,  1.00  —  .14  =  .76  is  due  to  heredity.  There  is  quite  good 
agreement  between  the  two  estimates  of  heritability. 

Another  interesting  comparison  is  between  MZ  twins  reared  together  (r  =  .87) 
and  reared  apart  (r  =  .75).  If  1.00  —  .75  =  .«5  (from  MZ  twin*  reared  apart) 
estimates  the  total  environmental  variance,  then  1.00  —  .87  =  .13  (from 
MZ  twins  reared  together)  is  an  estimate  of  the  environmental  variance  within 
families  in  which  children  are  reared  together.  Thus  the  difference  between  .ag  — 
.1}  =  .it  is  an  estimate  of  the  environmental  variance  between  families. 

The  situation  is  relatively  simple  when  we  deal  only  with  MZ  twins,  who  are 
genetically  identical,  or  with  unrelated  children,  who  have  nothing  in  common 
genetically.  But  in  order  to  estimate  heritability  from  any  of  the  other  kinship 
correlations,  much  more  complex  formulas  are  needed  which  would  require  much 
more  explanation  than  is  possible  in  this  article.  I  have  presented  elsewhere  a 
generalized  formula  for  estimating  heritability  from  any  two  kinship  correlations 
where  one  kinship  is  of  a  higher  degree  than  the  other  (Jensen,  1967a).  I  applied 
this  heritability  formula  to  all  the  correlations  for  monozygotic  and  dizygotic 
(half  their  genes  in  common)  twins  reported  in  the  literature  and  found  an 
average  heritability  of  .80  for  intelligence  test  scores.  (The  correlations  from 
which  this  heritability  estimate  was  derived  were  corrected  for  unreliability.) 
Environmental  differences  between  families  account  for  .it  of  the  total  variance, 
and  differences  within  families  account  lor  .08.  It  is  possible  to  derive  an  overall  ( 
heritability  coefficient  from  all  the  kinship  correlations  given  in  Table  t.  This 
composite  value  of  H  is  .77,  which  becomes  .81  after  correction  for  unreliabil¬ 
ity  (assuming  an  average  test  reliability  of  .95).  This  represents  probably  the 
best  single  overall  estimate  of  the  heritability  of  measured  intelligence  that  we 
can  make.  But,  as  pointed  out  previously,  this  is  an  average  value  of  H  about 
which  there  is  some  dispersion  of  values,  depending  on  such  variables  as  the 
particular  tests  used,  the  population  sampled,  and  sampling  error. 

Identical  Twins  Reared  Apart.  The  conceptually  simplest  estimate  of  heritabil¬ 
ity  is,  of  course,  the  correlation  between  identical  twins  reared  apart,  since;  if 
their  environments  are  unconelated,  all  they  have  in  common  are  their  genes. 
The  correlation  (corrected  for  unreliability)  in  this  case  is  the  same  as  the  beri- 
lability  as  defined  in  Equation  5.  There  have  been  only  three  major  studies  of 
MZ  twins  separated  early  in  life  and  reared  apart  All  three  used  individually 
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administered  intelligence  tests.  The  correlation  between  Stanford-Binet  IQs  of 
19  pairs  of  MZ  twins  reared  apart  in  a  study  by  Newman,  Freeman,  and  Holzin- 
ger  (1937)  was  *77  (-®1  corrected  for  unreliability).  The  correlation  between  44 
pairs  of  MZ  twins  reared  apart  on  a  composite  score  based  on  a  vocabulary  test 
and  Raven's  Progressive  Matrices  was  .77  (.81  corrected)  in  a  study  by  Shields 
^  (196a).  The  correlation  between  53  pain  on  the  Stanford-Binet  was  .86  (.91  cor¬ 
rected)  in  a  study  by  Burt  (1966).  Twin  correlations  in  the  same  group  for 
height  and  for  weight  were  .94  and  .88,  respectively. 

The  Burt  study  is  perhaps  the  most  interesting,  for  four  reasons:  (a)  it  is  based 
on  the  largest  sample:  ( b )  the  IQ  distribution  of  the  sample  had  a  mean  of  97.8 
and  a  standard  deviation  of  15.3 — values  very  close  to  those  of  the  general  popu¬ 
lation;  (e)  all  the  twin  pain  were  separated  at  birth  or  within  their  first  six 
months  of  life;  and  (d)  most  important,  the  separated  twins  were  spread  over  the 
entire  range  of  socioeconomic  levels  (based  on  classification  in  terms  of  the  six 
socioeconomic  categories  of  the  English  census),  and  there  was  a  slight,  though 
nonsignificant,  negative  correlation  between  the  environmental  ratings  of  the 
separated  twin  pairs.  When  the  twin  pairs  were  rated  for  differences  in  the  cul¬ 
tural  conditions  of  their  rearing,  these  differences  correlated  .s6  with  the  differ¬ 
ences  in  their  IQs.  Differences  between  the  material  conditions  of  their  homes 
correlated  .16  with  IQ  differences.  (The  corresponding  correlations  for  a  mea¬ 
sure  of  scholastic  attainments  were  .74  and  .37,  respectively.  The  correlation 
between  the  twins  in  scholastic  attainments  was  only  .6t,  indicating  a  much 
lower  heritability  than  for  IQ.) 

Foster  Parents  versus  Natural  Parents.  Children  separated  from  their  true  par¬ 
ents  shortly  after  birth  and  reared  in  adoptive  homes  show  almost  the  same  degree 
of  correlation  with  the  intelligence  of  their  biological  parents  as  do  children  who 
are  reared  by  their  own  parents.  The  correlations  of  children  with  their  foster 
parents'  intelligence  range  between  0  and  .so  and  are  seldom  higher  than  this  even 
when  the  adoption  agency  attempts  selective  placement  (e.g.,  Honzik,  1957). 
Parent-child  correlations  gradually  increase  from  zero  at  18  months  of  age  to  an 
asymptotic  value  close  to  .50  between  ages  5  and  6  (Jones,  1954),  and  this  is  true 
whether  the  child  is  reared  by  his  parents  or  not. 

Direct  Measurement  of  the  Environment.  Another  method  for  getting  at  the  rela-. 
live  contribution  of  environmental  factors  to  IQ  variance  is  simply  by  correlating 
children's  IQs  with  ratings  of  their  environment.  This  can  be  legitimately  done 
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only  in  the  case  of  adopted  children  and  where  there  is  evidence  that  selective 
placement  by  the  adoption  agencies  is  negligible.  Without  these  conditions,  of 
course,  some  of  the  correlation  between  the  children  and  their  environmental 
ratings  will  be  due  to  genetic  factors.  There  are  two  large-scale  studies  in  the 
literature  which  meet  these  criteria.  Also,  both  studies  involved  adopting  parents 
who  were  representative  of  a  broad  cross  section  of  the  U.S.  Caucasian  popula¬ 
tion  with  respect  to  education,  occupation,  and  socioeconomic  level.  It  is  prob¬ 
ably  safe  to  say  that  not  more  than  live  percent  of  the  U.S.  Caucasian  popula¬ 
tion  falls  outside  the  range  of  environmental  variation  represented  in  the  sam¬ 
ples  in  these  two  studies.  The  study  by  Leahy  (1935)  found  an  average  correla¬ 
tion  of  .so  between  the  IQs  of  adopted  children  and  a  number  of  indices  of  the 
“goodness”  of  their  environment,  including  the  IQs  and  education  of  both  adopt¬ 
ing  parents,  their  socioeconomic  status,  and  the  cultural  amenities  in  the  home. 
Leahy  concluded  from  this  that  the  environmental  ratings  accounted  for  4  per¬ 
cent  (i.e.,  the  square  of  r  =  .so)  of  the  variance  in  the  adopted  children’s  Stan- 
ford-Binet  IQs,  and  that  96  percent  of  the  variance  remained  to  be  accounted  for 
by  other  factors.  The  main  criticisms  we  can  make  of  this  study  are,  first,  that  the 
environmental  indices  were  not  sufficiently  "fine-grained”  to  register  the  sub¬ 
tleties  of- environmental  variation  and  of  the  qualities  of  parent-child  relation¬ 
ship  that  influence  intellectual  development,  and,  second,  that  the  study  did  not 
make  use  of  the  technique  of  multiple  correlation,  which  would  show  the  total 
contribution  to  the  variance  of  all  the  separate  environmental  indices  >imulta- 
neously.  A  multiple  correlation  is  usually  considerably  greater  than  merely  the 
average  of  all  the  correlations  for  the  single  variables. 

A  study  by  Burks  (19*8)  meets  both  these  objections.  To  the  best  of  my  knowl¬ 
edge  no  study  before  or  since  has  rated  environments  in  any  more  detailed  and 
fine-grained  manner  than  did  Burks'.  Each  adoptive  home  was  given  4  to  8  hours 
of  individual  investigation.  As  in  Leahy's  study,  Burks  included  intelligence  mea¬ 
sures  on  the  adopting  parents  as  part  of  the  children’s  environment,  an  environ¬ 
ment  which  also  included  such  factors  as  the  amount  of  time  the  parents  spent 
helping  the  children  with  their  school  work,  the  amount  of  time  spent  reading  to 
the  children,  and  so  on.  The  multiple  correlation  (corrected  for  unreliability) 
between  Burks’  various  environmental  ratings  and  the  adopted  children’s  Stan- 
ford-Binet  IQs  was  4s.  The  square  of  tills  correlation  is  .18,  which  represents 
the  proportion  of  IQ  variance  accounted  for  by  Burks'  environmental  measure¬ 
ments.  This  value  comes  very  close  to  the  environmental  variance  estimated  in 
direct  heritability  analyses  based  on  Jtinship  correlations. 
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Burk*  translated  her  finding*  into  the  conclusion  that  the  total  effect  of  en¬ 
vironmental  factors  one  standard  deviation  up  or  down  the  environmental  scale 
is  only  about  6  IQ  points.  This  is  an  interesting  figure,  since  it  is  exactly  half 
the  is  point  IQ  difference  found  on  the  average  between  normal  siblings  reared 
together  by  their  own  parents.  Siblings  differ  genetically,  of  course,  having  only 
about  half  their  genes  in  common.  If  all  the  siblings  in  every  family  were  divided 
into  two  groups— those  above  and  those  below  the  family  average— the  IQ  distri¬ 
butions  of  the  two  groups  would  appear  as  shown  in  Figure  7.  Though  the  aver¬ 
age  difference  is  only  it  IQ  points,  note  the  implications  in  the  proportions  of 


FIGURE  7. 

/Q  distributions  of  siblings  who  are  below  (solid  curve)  or  above  (dashed  curve) 
their  family  average.  The  shaded  curve  is  the  IQ  distribution  of  randomly 
selected  children. 


each  group  falling  into  the  upper  and  lower  ranges  of  the  IQ  scale.  It  would  be 
most  instructive  to  study  the  educational  and  occupational  attainments  of  these 
two  groups,  since  presumably  they  should  have  about  the  same  environmental 
advantages. 

Another  part  of  Burks'  study  consisted  of  a  perfectly  matched  control  group 
of  parents  rearing  their  own  children,  for  whom  parent-child  correlations  were 
obtained.  Sewall  Wright  (1931)  performed  a  heritability  analysis  on  these  patent- 
child  and  IQ-environment  correlations  and  obtained  a  heritability  coefficient  of 
.81. 
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Effects  of  Inbreeding  on  Intelligence 

One  of  the  mat  impressive  Una  of  evidence  for  the  involvement  of  genetic  fac¬ 
tors  in  intelligence  coma  from  study  of  the  effects  of  inbreeding,  that  is,  the 
outing  of  relatives.  In  the  case  of  polygenic  characteristic  the  direction  of  the 
effect  of  inbreeding  is  predictable  from  purely  genetic  considerations.  All  in¬ 
dividuals  carry  in  their  chromosoma  a  number  of  mutant  or  defective  genes. 
These  gena  are  almost  always  recessive,  so  they  have  no  effect  on  the  phenotype 
unless  by  rare  chance  they  match  up  with  another  mutant  gene  at  the  same  locus 
on  a  homologous  chromosome;  in  other  words,  the  recessive  mutant  gene  at  a 
given  locus  must  be  inherited  from  both  the  father  and  mother  in  order  to  affect 
the  phenotype.  Since  such  mutants  art  usually  defective,  they  do  not  enhance 
the  phenotypic  expression  of  the  characteristic  but  usuaUy  degrade  it  And  for 
polygenic  characteristics  we  would  expect  such  mutants  to  lower  the  metric  value 
of  the  characteristics  by  graded  ^mounts,  depending  upon  the  number  of  paired 
mutant  recessives.  If  the  parents  are  genetically  related,  there  is  a  greatly  in¬ 
creased  probabitity  that  the  mutant  tecessiva  at  given  lod  will  be  paired  in  the 
offspring.  The  situation  is  illustrated  in  Figure  I,  which  depicts  in  a  simplified 
way  a  pair  of  homologous  chiomosoma  inherited  by  an  individual  from  a  moth¬ 
er  (M)  and  father  (F)  who  are  related  (Pair  A)  and  a  pair  of  chiemooama 
inherited  from  undated  parents  (Pair  B).  The  blackened  spaca  represent  reces¬ 
sive  genes.  Although  both  pairs  contain  equal  numbers  of  recessives,  mom  of 
them  are  at  the  tame  lod  in  Pair  A  than  in  Pair  B.  Only  the  paired  gena  degrade 
the  characteristics'  phenotypic  value. 

A  most  valuable  study  of  this  genetic  phenomenon  with  respect  to  intelli¬ 
gence  was  canted  out  in  Japan  after  World  War  U  by  Schull  and  Ned  (1985). 
The  study  illustnta  how  strictly  sociological  factors,  such  as  mate  selection,  can 
have  extremdy  important  genetic  consequences.  In  Japan  approximately  five 
percent  of  all  marriaga  are  between  cousins.  Schull  and  Ned  studied  the 
offspring  of  marriaga  of  first  cousins,  first  cousins  once  removed,  and 
second  cousins.  The  parents  were  statistically  matched  with  a  control  group  of 
unrelated  parents  for  age  and  socioeconomic  factors.  Children  from  the  cousin 
marriaga  and  the  control  children  from  unrelated  parents  (total  N  =  a, 111) 
were  given  the  Japanese  version  of  the  Weduler  Intelligence  Scale  for  Children 
(W1SC).  The  degree  of  consanguinity  represented  by  the  cousin  marriaga  in 
this  study  had  the  effect  of  depressing  WISC  IQs  by  an  average  of  7.4  percent, 
making  the  mean  of  the  inbred  group  nearly  S  IQ  points  lower  than  the  mean  of 
the  control  group,  Assuming  normal  distributions  of  IQ,  the  effect  is  shown  in 
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FIGURE  8. 

Simplified  scheme  of  chromosomes,  illustrating  the  pairing  of  recessive  (mutant) 
genes  (black  spaces)  in  homologous  chromosomes  from  mother  (M)  and  father 
(F).  Pair  A  has  five  pairs  of  rectsswes  in  the  same  loci  on  the  chromosome.  Pair 
B  has  only  one  such  pair. 

Figure  9,  and  illustrate*  the  point  that  the  most  drastic  consequences  of  group 
mean  differences  are  to  be  seen  in  the  tails  of  the  distributions.  In  the  same  study 
a  similar  depressing  effect  was  found  for  other  polygenic  characteristics  such  as 
several  anthropometric  and  dental  variables. 

The  mating  of  relatives  closer  than  cousins  can  produce  a  markedly  greater 
reduction  in  offspring's  IQs.  Lindsey  (1967)  has  reported  that  almost  half  of  a 
group  of  children  born  to  so-called  nuclear  incest  matings  (brother-sister  or 
father-daughter)  could  not  be  pieced  for  adoption  because  of  mental  retarda¬ 
tion  and  other  severe  delects  which  had  a  relatively  low  incidence  among  the 
offspring  of  unrelated  parents  who  were  matched  with  the  incestuous  parents  in 
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FIGURE  9. 

The  average  effect  of  inbreeding  to  the  degree  of  1st,  1 1/2,  and  2nd  cousin 
matings  on  the  IQ  distribution  of  offspring  (heavy  line).  Shaded  curve  is  the 
IQ  distribution  of  the  offspring  of  nonconsanguinous  matings.  (After  Schull  & 
Neel,  1965.) 


intelligence,  aodoeoonomic  sutu*,  age,  weight,  and  suture.  In  any  geographi¬ 
cally  confined  population  where  social  or  legal  regulations  on  mating  are  lax, 
where  individuals*  paternity  is  often  dubious,  and  where  the  proportion  of  half¬ 
siblings  within  the  same  age  groups  is  high,  we  would  expect  more  inadvertent 
inbreeding,  with  its  unfavorable  genetic  consequences,  than  in  a  population  in 
which  these  conditions  exist  to  a  lesser  degree. 

Heritability  of  Special  Mental  Abilities.  When  the  general  factor,  or  g,  is  removed 
from  a  variety  of  mental  tests,  the  remaining  variance  is  attributable  to  a  mudbet 
of  Kxalkd  "group  factors’*  or  "special  abilities,"  The  tests  of  special  abilities 
that  have  been  studied  most  thoroughly  with  respect  to  heritability  are 
Thurstone's  Primary  Mental  Abilities:  Verbal,  Space,  Number,  Word  Fluency, 
Memory,  and  Perceptual  Speed.  Vandenberg  (1967)  has  reviewed  the  heritabil¬ 
ity  studies  of  these  tests  and  reports  that  the  H  values  range  from  near  aero  to 
about  .75.  with  most  values  of  H  between  .go  and  .70.  Vandenberg  devised  a 
method  for  estimating  the  genetic  components  of  these  special  abilities  which 
are  completely  independent  of  g.  He  concluded  that  at  least  four  of  the  Primary 
Mental  Abilities  (Number,  Verbal,  Space,  and  Word  Fluency)  independently 
have  significant  hereditary  components. 

There  have  been  few  studies  of  the  heritability  of  noncognitive  skills,  but  a 
study  by  McNemar  (see  Bilodeau,  1966,  Ch.  9)  of  motor  skill  learning  indicates 
that  heritabilitks  in  this  sphere  may  be  even  higher  than  for  inu-iUpwy,  The 
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motor  (kill  learning  was  measured  with  a  pursuit-rotor,  a  tracking  task  in  which 
the  subject  must  team  to  keep  a  stylus  on  a  metal  disc  about  the  sim  of  a  nickel 
rotating  through  a  circumference  of  about  36  inches  at  60  rpm.  The  percentage 
of  time  "on  target"  during  the  course  of  practice  yields  a  learning  measure  of 
high  reliability,  showing  marked  individual  differences  both  in  rate  of  acquisi- 
don  and  final  asymptote  of  this  perceptual-motor  skill.  Identical  twins  correlated 
*  •%  and  fraternal  twins  .51  on  pursuit-rotor  learning,  yielding  a  heritability 

cor  dent  of  .88,  which  is  very  done  to  the  heritability  of  physical  suture. 

He,,  ability  of  Scholastic  Achievement.  The  heriubility  of  measures  of  scholastic 
achievement  is  much  less,  on  the  average,  than  the  heriubility  of  intelligence.  In 
reviewing  all  the  twin  studies  in  the  literature  containing  relevant  data,  I  con¬ 
cluded  that  individual  differences  in  scholastic  performance  are  determined  lest 
thad  half  as  much  by  heredity  as  are  differences  in  intelligence  (Jensen,  1967a).' 
The  analysis  of  all  the  twin  studies  on  a  variety  of  scholastic  measures  gives  an 
average  If  of  4a  The  environmental  variance  of  60  percent  can  be  partitioned 
into  variance  due  to  environmental  differences  between  families,  which  is  54 
percent,  and  differences  within  families  of  6  percent  But  it  should  also  be  noted 
that  the  heriubility  estimates  for  scholastic  achievement  vary  over  a  much  wider 
range  than  do  H  values  for  intelligence.  In  general  H  for  scholastic  achievement 
increases  as  we  go  from  the  primary  grades  up  to  high  school  and  it  is  somewhat 
lower  for  relatively  simple  forms  of  learning  (eg.,  spelling  and  arithmetic  compu- 


9  After  this  article  vwt  to  me  I  mrfwd  a  Mnoaal  co— laiathe  Ana a  fwfcaoi  Lloyd 
G.  Hnekicye  who  felled  oat  eeat  atgaaiiati  that  iadkate  1  May  have  aadeveetteated  the 
hcritabiUty  of  achdasrir  addevonmt  and  that  in.  hnitahttity  my  actually  be  ceaddmUy 
doacr  to  the  heritahlltty  of  hudfipnes.  The  ammiiat  latches  two  mia  potass:  (i)  the  tact 
that  asm  of  the  athlrvmvat  tens  that  emend  iato  the  map  entente  of  hariuMUty  an 
Mats  of  ipeddc  athhvamatt,  rather  than  ounihat  athhvaauat  tons,  and  thenfon  would 
command  man  to  the  separate  wherein  of  the  wool  httBpao  tens,  which  an  known 
to  hast  soanwhat  lower  heritabOitks  than  the  coapodta  mt  and  (a)  toons  oa  soon 
of  the  achievement  tens  are  ape  related,  so  that  fraternal  twin  cowotetteat,  hi  ntetioa 
to  other  kteship  rorrclitioas.  are  anduly  teSated  by  cotanwa  factor  of  ape.  When  apt  is 
pasthdted  oat  of  the  ME  and  DC  twte  condatioai,  the  mlamw  of  Instability  based  oa 
fit  and  DC  twte  fpirtmi  la  termirl  However,  oa  oaudbaa  oddevo— n  ten  (Stanford 
Athl  mw  tat)  yiddtep  aa  oantB  tdacadeaai  Am  seen  had  a  hedtahUlty  of  aaly  d  (teem 
pand  with  A|  for  teatad-Btoet  IQ  and  40  far  0th  IQ  baaed  oa  the  wan  set  of  MZ  aad 
M  twins),  with  apt  partiaBed  oat  of  the  twin  correlations  (Newawa.  Free—,  aad  Holiteptr, 
my,  p.  at).  Bank  la  high  achoet  psadaattep  dm,  which  is  aa  overall  laden  at  nhofmlc  per- 
fsrmaor  aad  la  Uttk  affected  by  apt  yields  heritabflhy  coeHdeats  below  40  tea  nationwide 
maple  (Nkhoh  h  BUbeo,  i«M).  The  hme  dearly  needs  farther  Wady,  bat  the  Ben  coadudm 
that  aw  bo  dmwa  tea  the  esfattep  evidence,  I  beUeve,  still  it  that  the  heritability  of  schotenk 
•ddevemat  it  lew  than  lor  Imelllirnm  bat  the  amaat  of  the  diffetenet  caaaot  be  predsdy 
csthaated  at  peoacat. 
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tation)  than  (or  more  complex  learning  (e.g.,  reading  comprehendoo  and  arith- 
medc  problem  solving).  Yet  large-sample  twin  data  from  the  National  Merit 
Scholarship  Corpora  don  show  that  the  between  families  environmental  compo- 
nent  accounts  for  about  60  percent  of  the  variance  in  students’  rank  in  their  high 
school  graduating  class.  This  must  mean  that  there  are  strong  family  influences 
which  cause  children  to  conform  to  some  academic  standard  set  by  the  family  and 
which  reduce  variance  in  scholastic  performance  among  siblings  reared  in  the 
same  family.  Unrelated  children  reared  together  are  also  much  more  alike  in 
school  performance  than  in  intelligence.  The  common  finding  of  a  negative 
correlation  between  children’s  IQ  and  the  amount  of  time  parents  report  spend¬ 
ing  in  helping  their  children  with  schou  work  is  further  evidence  that  consider- 
able  family  pressures  are  exerted  to  equalise  the  scholastic  performance  of  sib¬ 
lings.  This  pressure  to  conform  to  a  family  standard  shows  up  most  conspicuously 
in  the  small  within  families  environmental  variance  component  on  those  school 
subjects  which  are  most  susceptible  to  improvement  by  extra  coaching,  such  as 
spelling  and  arithmetic  computation. 

The  fact  that  scholastic  achievement  is  considerably  less  heritable  than  intelli¬ 
gence  also  means  that  many  other  traits,  habits,  attitudes,  and  values  enter  into  a 
child's  performance  in  school  besides  just  his  intelligence,  and  these  non-cogni* 
tive  (actors  are  largely  environmentally  determined,  mainly  through  influences 
within  the  child's  family.  This  means  these  is  potentially  much  more  we  can  do 
to  improve  school  performance  through  environmental  means  than  we  can  do 
to  change  intelligence  per  se.  Thus  it  teems  likely  that  if  compensatory  education 
programs  are  to  have  a  beneficial  effect  on  achievement,  it  will  be  through  thdr 
influence  on  motivation,  values,  and  other  environmentally  conditioned  habits 
that  play  an  important  part  in  scholastic  performance,  rather  than  through  any 
marked  direct  influence  on  intelligence  per  se.  The  proper  evaluation  of  such 
programs  should  therefore  be  sought  in  their  effects  on  actual  scholastic  per¬ 
formance  rather  than  in  how  much  they  raise  the  child's  IQ. 

How  the  Environment  Works 

Environment  as  a  Threshold 

All  the  reports  I  have  found  of  especially  large  upward  shifts  in  IQ  which  ate 
explicitly  associated  with  environmental  (acton  have  involved  young  children, 
usually  under  six  years  of  age,  whose  initial  social  environment  was  deplorable 
to  a  greater  extreme  than  can  be  found  among  any  children  who  are  free  to  inter- 
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act  with  other  penom  or  to  run  about  out-of-door*.  There  can  be  no  doubt  that 
moving  children  from  an  extremely  deprived  environment  to  good  average  en¬ 
vironmental  circu instance*  can  boost  the  IQ  tome  ao  to  go  points  and  in  certain 
extreme  rare  cases  as  much  as  60  or  70  points.  On  the  other  hand,  children  reared 
in  rather  average  circumstances  do  not  show  an  appreciable  IQ  gain  as  a  result  of 
being  placed  in  a  more  culturally  enriched  environment  While  there  are  report* 
of  groups  of  children  going  from  below  average  up  to  average  IQs  as  a  result  of 
environmental  enrichment,  I  have  found  no  report  of  a  group  of  children  being 
given  permanently  superior  IQs  by  means  of  environmental  manipulations.  In 
brief,  it  is  doubtful  that  psychologist*  have  found  consistent  evidence  for  any  so¬ 
cial  environmental  influences  short  of  extreme  environmental  isolation  which 
have  a  marked  systematic  effect  on  intelligence.  This  suggests  that  the  influence 
of  the  quality  of  the  environment  on  intellectual  development  is  not  a  linear 
function.  Below  a  certain  threshold  of  environmental  adequacy,  deprivation  can 
have  a  markedly  depressing  effect  on  intelligence.  But  above  this  threshold,  en¬ 
vironmental  variations  cause  relatively  small  differences  in  intelligence.  The  fact 
that  the  vast  majority  of  the  populations  sampled  in  studies  of  the  heritability 
of  intelligence  are  above  this  threshold  level  of  environmental  adequacy  accounts 
for  the  high  values  of  the  heritability  estimates  and  the  relatively  small  propor¬ 
tion  of  IQ  variance  attributable  to  environmental  influences. 

The  environment  with  respect  to  intelligence  is  thus  analogous  to  nutrition 
with  respect  to  stature.  If  there  are  great  nutritional  lacks,  growth  is  stunted,  but 
above  a  certain  level  of  nutritional  adequacy,  including  minimal  daily  require¬ 
ments  of  minerals,  vitamins,  and  proteins,  even  great  variations  in  eating  habits 
will  have  negligible  effects  on  penom'  suture,  and  under  such  conditions  most 
of  the  differences  in  suture  among  individuals  will  be  due  to  heredity. 

When  I  speak  of  subthreshold  environmental  deprivation,  I  do  not  refer  to  a 
mere  lack  of  middle-clus  amenities.  I  refer  to  the  extreme  sensory  and  motor  re¬ 
strictions  in  environments  such  as  those  described  by  Skeels  and  Dye  (1939)  and 
Davis  (1947),  in  which  the  subjects  had  little  sensory  stimulation  of  any  kind  and 
little  contact  with  adults.  These  cases  of  extreme  social  isolation  early  in  life 
showed  great  deficiencies  in  IQ.  But  removal  from  social  deprivation  to  a  good, 
average  social  environment  resulted  in  large  gains  in  IQ.  The  Skeels  and  Dye 
orphanage  children  gained  in  IQ  from  an  average  of  64  at  19  months  of  age  to 
96  at  age  6  as  a  result  of  being  given  social  stimulation  and  placement  in  good 
homes  between  s  and  9  years  of  age.  When  these  children  were  followed  up  as 
adults,  they  were  found  to  be  average  citizens  in  their  communities,  and  their  own 
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children  had  an  average  IQ  of  105  and  were  doing  satisfactorily  in  school.  A  far 
more  extreme  case  was  that  of  Isabel,  a  child  who  was  confined  and  reared  in  an 
attic  up  to  the  age  of  six  by  a  deaf-mute  mother,  and  who  had  an  IQ  of  about  30 
at  age  6.  When  Isabel  was  put  into  a  good  environment  at  that  age,  her  IQ  became 
normal  by  age  8  and  she  was  able  to  perform  as  an  average  student  throughout 
school  (Davis,  1947).  Extreme  environmental  deprivation  thus  need  not  perma¬ 
nently  result  in  below  average  intelligence. 

These  observations  are  consistent  with  studies  of  the  effects  of  extreme  sensory 
deprivation  on  primates.  Monkeys  raised  from  birth  under  conditions  of  total 
social  isolation,  for  example,  show  no  indication  when  compared  with  normally 
raised  controls,  of  any  permanent  impairment  of  ability  for  complex  discrimina¬ 
tion  learning,  delayed  response  learning,  or  learning  set  formation,  although 
the  isolated  monkeys  show  severe  social  impairment  in  their  relationships  to 
normally  reared  monkeys  (Harlow  Ic  Griffin,  1965). 

Thoughtful  scrutiny  of  all  these  studies  of  extreme  environmental  deprivation 
leads  to  two  observations  which  are  rarely  made  by  psychologists  who  cite  the 
studies  as  illustrative  explanations  of  the  low  IQs  and  poor  scholastic  performance 
of  the  many  children  called  culturally  disadvantaged.  In  the  first  place,  typical 
culturally' disadvantaged  children  are  not  reared  In  anything  like  the  degree  of 
sensory  and  motor  deprivation  that  characterises,  say,  the  children  of  the  Skeels 
study.  Secondly,  the  IQs  of  severely  deprived  children  are  markedly  depressed 
even  at  a  very  early  age,  and  when  they  are  later  exposed  to  normal  environmental 
stimulation,  their  IQs  rise  rapidly,  markedly,  and  permanently.  Children  called 
culturally  disadvantaged,  on  the  other  hand,  generally  show  no  early  deficit  and 
are  usually  average  and  sometimes  precocious  on  perceptual-motor  tests  adminis¬ 
tered  before  two  yean  of  age.  The  orphanage  children  described  in  Skeels*  study 
are  in  striking  contrast  to  typical  culturally  disadvantaged  children  of  the  same 
age.  Also,  culturally  disadvantaged  children  usually  show  a  slight  initial  gain  in 
IQ  after  their  first  few  months  of  exposure  to  the  environmental  enrichment 
afforded  by  school  attendance,  but,  unlike  Skeels*  orphans,  they  soon  loae  this 
gain,  and  in  a  sizeable  proportion  of  children  the  initial  IQ  gain  is  followed  by 
a  gradual  decline  in  IQ  throughout  the  subsequent  years  of  schooling.  We  do  not 
know  how  much  of  this  decline  is  related  to  environmental  or  hereditary  factors. 
We  do  know  that  with  increasing  age  children’s  IQs  increasingly  resemble  their 
parents’  rank  order  in  intelligence  whether  they  are  reared  by  them  or  not,  and 
therefore  with  increasing  age  we  should  expect  greater  and  more  reliable  differ¬ 
entiation  among  children’s  IQs  as  they  gravitate  toward  their  genotypic  values 
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(Hooxik,  1957).  Of  course,  the  gravitating  effect  is  compounded  by  the  fact  that 
less  intelligent  parents  are  also  leu  apt  to  provide  the  environmental  conditions 
conducive  to  intellectual  development  in  the  important  period  between  ages  j 
and  7,  during  which  children  normally  gain  increasing  verbal  control  over  their 
environment  and  their  own  behavior.  (I  have  described  some  of  these  environ* 
mental  factors  in  detail  elsewhere  [Jensen,  1968c].) 

Heber,  Dever,  and  Conry  (1968)  have  obtained  data  which  illustrate  this  phe¬ 
nomenon  of  children’s  gravitation  toward  the  parental  IQ  with  increasing  age. 
They  studied  the  families  of  88  low  economic  class  Negro  mothers  residing  in 
Milwaukee  in  a  set  of  contiguous  slum  census  tracts,  an  area  which  yields  the 
highest  known  prevalence  of  identified  retardation  in  the  city’s  schools.  Al¬ 
though  these  tracts  contribute  about  5  percent  of  the  schools’  population,  they 
account  for  about  one-third  of  the  school  children  classed  as  mentally  retarded 
(IQ  below  75).  The  sample  of  88  mothers  was  selected  by  taking  88  consecutive 
births  in  these  tracts  where  the  mother  already  had  at  least  one  child  of  age  six. 
The  88  mothers  had  a  total  of  586  children,  excluding  their  newborns.  The  per¬ 
centage  of  mothers  with  IQs  of  80  or  above  was  $4.6;  454  percent  were  below 
IQ  80.  The  IQs  of  the  children  of  these  two  groups  of  mothers  were  plotted  as  a 
function  of  the  children’s  age.  The  results  are  shown  in  Figure  10.  Note  that 
only  the  children  whose  mothers’  IQs  are  below  80  show  a  systematic  decline  in 
IQ  as  well  as  a  short-lived  spurt  of  several  points  at  the  age  of  entrance  into 
school.  At  six  years  of  age  and  older,  80.8  percent  of  the  children  with  IQs  below 
80  were  those  whose  mothers  had  IQs  below  8a 
It  is  far  from  certain  or  even  likely  that  all  such  decline  in  IQ  is  due  to  envir¬ 
onmental  influences  rather  than  to  genetic  f acton  involved  in  the  growth  rate  of 
intelligence.  Consistent  with  this  interpretation  is  the  fact  that  the  heri lability 
of  intelligence  measures  increases  with  age.  We  should  expect  just  the  opposite 
if  environmental  factors  alone  were  responsible  for  the  increasing  IQ  deficit  of 
markedly  below  average  groups.  A  study  by  Wheeler  (194a)  suggests  that  al¬ 
though  IQ  may  be  raised  at  all  age  levels  by  improving  the  environment,  such 
improvements  do  not  counteract  the  decline  in  the  IQ  of  certain  below-average 
groups.  In  1940  Wheeler  tested  over  3000  Tennessee  mountain  children  between 
the  ages  of  6  and  16  and  compared  their  IQs  with  children  in  the  same  age  range 
who  had  been  given  the  same  tests  in  195a  when  the  average  IQ  and  standard  of 
living  in  this  area  would  characterize  the  majority  of  the  inhabitants  as  ’’cultur¬ 
ally  deprived.”  During  the  intervening  10  yean  state  and  federal  intervention 
in  this  area  brought  about  great  improvements  in  economic  conditions,  standards 
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FIGURE  10. 

Mean  IQs  of  586  children  of  88  mothers  os  o  function  of  age  of  children. 
(Heber,  Dever ,  &  Corny,  1968.) 

of  health  care,  and  educational  and  cultural  opportunities,  and  during  the  same 
period  the  average  IQ  for  the  region  increased  to  points,  from  8a  to  9a.  But  the 
decline  in  IQ  from  age  6  to  age  16  was  about  the  same  in  1940  (from  109  to  80) 
as  in  1990  (from  95  to  74). 

Reaction  Range.  Geneticists  refer  to  the  concept  of  reaction  range  (RR)  in  dis¬ 
cussing  the  feet  that  similar  genotypes  may  result  in  quite  different  phenotypes 
depending  on  the  fevorableness  of  the  environment  for  the  development  of  the 
characteristic  in  question.  Of  further  interest  to  geneticists  is  the  feet  that  differ 
ent  genotypes  may  have  quite  different  reaction  ranges;  some  genotypes  may  be 
much  more  buffered  against  environmental  influences  than  others.  Different 
genetic  strains  can  be  unequal  in  their  susceptibility  to  the  same  range  of  environ¬ 
mental  variation,  and  when  this  it  the  case,  the  strains  will  show  dissimilar  herita- 
bilitiet  on  the  trait  in  question,  the  dissimilarity  being  accentuated  by  increasing 
environmental  variation.  Both  of  these  aspects  of  the  reaction  range  concept  are 
illustrated  hypothetically  with  respect  to  IQ  in  Figure  11. 
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Restricted  Natural  habitat  Enriched 
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FIGURE  11. 

Scheme  of  the  reaction  range  concept  for  four  hypothetical  genotypes.  RR  de¬ 
notes  the  presumed  reaction  range  for  phenotypic  IQ.  Note:  Large  deviations 
from  the  “natural  habitat “  have  a  low  probability  of  occurrence.  (From  Gottes- 
man,  1963.) 

The  above  discussion  should  serve  to  counter  a  common  misunderstanding 
about  quantitative  estimates  of  heri  lability.  It  is  sometimes  forgotten  that  such 
estimates  actually  represent  avenge  values  in  the  population  that  has  been  sam¬ 
pled  and  they  do  not  necessarily  apply  either  to  difetences  within  various  sub¬ 
populations  or  to  diCerences  between  subpopulatfcms.  In  a  population  in  which 
an  overall  H  estimate  is,  say,  .80,  we  may  find  a  certain  group  lor  which  H  is 
only  .70  and  another  group  for  which  H  is  .9 a  All  the  major  heri lability  studies 
reported  in  the  literature  are  based  on  samples  of  white  European  and  North 
American  populations,  and  our  knowledge  of  the  heri  lability  of  intelligence  nn 
different  racial  and  cultural  groups  within  these  populations  is  niL  For  example. 
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no  adequate  heri lability  studies  have  been  baaed  on  aamplei  of  the  Negro  popu- 
la tion  of  the  United  State*.  Since  tome  genetic  t trains  may  be  more  buffered  from 
environmental  influences  than  others,  it  is  not  sufficient  merely  to  equate  the  en¬ 
vironments  of  various  subgroup*  in  the  populatioi  to  infer  equal  heritability  of 
tome  characteristic  in  all  of  them.  The  question  of  Whether  heritability  estimates 
can  contribute  anything  to  our  understanding  of  the  relative  importance  of  genetic 
and  environmental  factors  in  accounting  for  average  phenotypic  differences  be¬ 
tween  racial  groups  (or  any  other  socially  identifiable  groups)  is  too  complex  to 
be  considered  here.  I  have  discussed  this  problem  in  detail  elsewhere  and  con¬ 
cluded  that  heritability  estimates  could  be  of  value  in  testing  certain  specific  hy¬ 
potheses  in  this  area  of  inquiry,  provided  certain  conditions  were  met  and  certain 
other  crucial  items  of  information  were  also  available  (Jensen,  1968c). 

Before  continuing  discussion  of  environmental  factors  we  must  guard  against 
one  other  misunderstanding  about  heritability  that  sometimes  creeps  in  at  this 
point.  This  is  the  notion  that  because  so  many  different  environmental  factors  and 
all  their  interactions  influence  the  development  of  intelligence,  by  the  time  the 
child  is  old  enough  to  be  tested,  these  influences  must  totally  bury  or  obscure  all 
traces  of  genetic  factors — the  genotype  must  lie  hidden  and  inaccessible  under 
the  heavy  overlay  of  environmental  influences.  If  this  were  so,  of  course,  the 
obtained  values  of  H  would  be  very  close  to  aero.  But  the  fact  that  values  of  H 
for  intelligence  are  usually  quite  high  (in  the  region  of  .70  to  .90)  means  that 
current  intelligence  tests  can,  so  to  speak,  “read  through”  the  environmental 
''overlay.” 

Physical  versus  Social  Environment 

The  value  t  —  H,  which  for  IQ  generally  amounts  to  about  .so,  can  be  called  E, 
the  proportion  of  variance  due  to  nongene  tic  factors.  There  has  been  a  pronounced 
tendency  .to  think  of  £  as  being  wholly  associated  with  individuals’  social  and 
interpersonal  environment,  child  rearing  practices,  and  differences  in  educational 
and  cultural  opportunities  afforded  by  socioeconomic  status.  It  is  certain,  however, 
that  these  sociological  factors  are  not  responsible  for  the  whole  of  £  and  it  is 
not  improbable  that  they  contribute  only  a  minor  portion  of  the  £  variance  in 
the  bulk  of  our  population.  Certain  physical  and  biological  environmental 
factors  may  be  at  least  as  important  as  the  sodal  factors  in  determining  individ¬ 
ual  differences  in  intelligence.  If  this  is  true,  advances  in  medicine,  nutrition,  pre¬ 
natal  care,  and  obstetrics  may  contribute  as  much  or  more  to  improving  intelli¬ 
gence  as  will  manipulation  of  the  social  environment. 


65 


137 


Prenatal  Environment  of  Twins.  A  little  known  (act  about  twini  ii  that  they  aver* 
age  some  4  to  7  points  lower  in  IQ  than  singletons  (Vandenberg,  1968).  The  differ* 
ence  also  shows  up  in  scholastic  achievement,  as  shown  in  the  distribution  of 
reading  scores  of  twin  and  singleton  girls  in  Sweden  (Figure  11). 


FIGURE  12. 

Distribution  of  reading  scores  of  twins  and  single  children  ( all  girls).  ( Husin , 
1960.) 


If  this  phenomenon  were  due  entirely  to  differences  between  twins  and  single- 
tons  in  the  amount  of  individual  attention  they  receive  from  their  parents,  one 
might  expect  the  twin-singleton  difference  to  be  related  to  the  family’s  socio¬ 
economic  status.  But  there  seems  to  be  no  systematic  relationship  of  this  kind. 
The  largest  study  of  the  question,  summarized  in  Figure  13,  shows  about  the 
yam*  average  amount  of  twin-singleton  IQ  disparity  over  a  wide  range  of  socio¬ 
economic  groups. 
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FIGURE  IS. 

Distribution  of  IQs  by  occupation  of  father,  for  twins  and  singletons.  (Zazxo, 
1960.) 

Three  other  lines  of  evidence  place  the  locus  of  this  effect  in  the  prenatal  en¬ 
vironment.  Monozygotic  twins  are  slightly  lower  in  IQ  than  dizygotic  twins 
(Stott,  1960,  p.  98),  a  fact  which  is  consistent  with  the  finding  that  MZ  twins  have 
a  higher  mortality  rate  and  greater  disparity  in  birth  weights  than  DZ  twins, 
suggesting  that  MZ  twins  enjoy  less  equal  and  less  optimal  intrauterine  conditions 
than  DZ  twins  or  singletons.  Inequalities  in  both  intrauterine  space  and  fetal 
nutrition  probably  account  for  this.  Also,  boy  twins  are  significantly  lower  in  IQ 
than  girl  twins,  which  conforms  to  the  well  known  greater  vulnerability  of  male 
infants  to  prenatal  impairment  (Stott,  1960).  Finally,  the  birth  weight  of  infants, 
when  matched  for  gestational  age,  is  slightly  but  significantly  correlated  with 
later  IQ,  and  the  effect  is  independent  of  sociocultural  factors  (Churchill,  Neff, 
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ft  Caldwell,  1966).  In  pain  of  identical  twins,  the  twin  with  the  lower  binh 
weight  usually  has  the  lower  IQ  (by  5  to  7  points  on  the  average)  at  school  age. 
This  is  true  both  in  white  and  in  Negro  twins.  The  birth-weight  differences  are 
reflected  in  all  11  subtests  of  the  Wechsler  Intelligence  Scale  for  Children  and 
are  slightly  greater  on  the  Performance  than  on  the  Verbal  tests  (Wiilerman  ft 
Churchill,  1967).  The  investigaton  interpret  these  findings  as  suggesting  that 
^  nutrient  supplies  may  be  inadequate  for  proper  body  and  brain  development  in 
twin  pregnancies,  and  that  the  unequal  sharing  of  nutrients  and  space  stunts  one 
twin  more  than  its  mate. 

Thus,  much  of  the  average  difference  between  MZ  twins,  whether  reared  to¬ 
gether  or  reared  apart,  seems  to  be  due  to  prenatal  environmental  factors.  The 
real  importance  of  these  findings,  of  course,  lies  in  their  implications  for  the 
possible  role  of  prenatal  environment  in  the  development  of  all  children.  It  is 
not  unlikely  that  there  are  individual  maternal  differences  in  the  adequacy  of  the 
prenatal  environment.  If  intrauterine  conditions  can  cause  several  points  of  IQ 
difference  between  twins,  it  is  not  hard  to  imagine  that  individual  differences  in 
prenatal  environments  could  also  cause  IQ  differences  in  single  born  children 
and  might  therefore  account  for  a  substantial  proportion  of  the  total  environ¬ 
mental  variance  in  IQ. 

Abdominal  Decompression.  There  is  now  evidence  that  certain  manipulations 
of  the  intrauterine  environment  can  affect  the  infant’s  behavioral  development 
for  many  months  after  birth.  A  technique  known  as  abdominal  decompression 
was  invented  by  a  professor  of  obstetrics  (Heyns,  1963),  originally  for  the  pur¬ 
pose  of  making  women  experience  less  discomfort  in  the  latter  months  of  their 
pregnancy  and  also  to  facilitate  labor  and  delivery.  For  about  an  hour  a  day 
during  the  last  three  or  four  months  of  pregnancy,  the  woman  is  placed  in  a  de¬ 
vice  that  creates  a  partial  vacuum  around  her  abdomen,  which  greatly  reduces 
the  intrauterine  pressure.  The  device  is  used  during  labor  up  to  the  moment  of 
delivery.  Heyns  has  applied  this  device  to  more  than  400  women.  Their  infants, 
as  compared  with  control  groups  who  have  not  received  this  treatment,  show  more 
rapid  development  in  their  first  two  years  and  manifest  an  overall  superiority  in 
tests  of  perceptual-motor  development  They  sit  up  earlier,  walk  earlier,  talk 
earlier,  and  appear  generally  more  precocious  than  their  own  siblings  or  other 
children  whose  mothers  were  not  so  treated.  At  two  years  of  age  the  children  in 
Heyns’  experiment  had  DQs  (developmental  quotients)  some  30  points  higher 
than  the  control  children  (in  the  general  population  the  mean  DQ  is  too,  with 
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a  standard  deviation  of  15).  Heyns  explain*  the  effect*  of  maternal  abdominal 
decompression  on  the  child’s  early  development  in  terms  of  the  reduction  of  intra¬ 
uterine  pressure,  which  results  in  a  more  optimal  blood  supply  to  the  fetus  and 
also  lessens  the  chances  of  brain  damage  during  labor.  (The  intrauterine  pres¬ 
sure  on  the  infant's  head  is  reduced  from  about  as  pounds  to  8  pounds.)  Re¬ 
sults  on  children’s  later  IQ*  have  not  been'  published,  but  correspondence  with 
Professor  Heyns  and  verbal  reports  from  visitors  to  his  laboratory  inform  me  that 
there  it  no  evidence  that  the  IQ  of  these  children  is  appreciably  higher  beyond 
age  6  than  that  of  control  groups.  If  this  observation  is  confirmed  by  the  proper 
methods,  it  should  not  be  too  surprising  in  view  of  the  negligible  correlations 
normally  found  between  DQs  and  later  IQs.  But  since  abdominal  decompression 
results  in  infant  precocity,  one  may  wonder  to  what  extent  differences  in  intra¬ 
uterine  pressure  are  responsible  for  normal  individual  and  group  differences  in 
infant  precocity.  Negro  infants,  for  example,  are  more  precocious  in  develop¬ 
ment  (as  measured  on  the  Bayley  Scales)  in  their  first  year  or  two  than  Caucasian 
infants  (Bayley,  1965a).  Infant  precocity  would  seem  to  be  associated  with  more 
optimal  intrauterine  and  perinatal  conditions.  This  conjecture  is  consistent  with 
the  finding  that  infants  whose  prenatal  and  perinatal  histories  would  -Mite  them 
suspect  of  some  degree  of  brain  damage  show  lower  DQs  on  the  Bayley  Scales 
than  normal  infants  (Honzik,  196a).  Writers  who  place  great  emphasis  on  the 
hypothesis  of  inadequate  prenatal  care  and  complications  of  pregnancy  to  account 
for  the  lower  avenge  IQ  of  Negroes  (e.g.,  Bronfenbrenner,  1967)  are  also  obliged 
to  explain  why  these  unfavorable  factors  do  not  also  depress  the  DQ  below 
average  in  Negro  infants,  as  do  such  factors  as  brain  damage  and  prenatal  and 
infant  malnutrition  (Cravioto,  1966).  Since  all  such  tfivironmental  factors 
should  lower  the  heri lability  of  intelligence  in  any  segment  of  the  population 
in  which  they  are  hypothesised  to  play  an  especially  significant  role,  one  way  to 
test  the  hyppthesis  would  be  to  compare  the  herit^bility  of  intelligence  in  that 
segment  of  the  population  for  which  extra  environmental  factors  are  hypothe¬ 
sised  with  the  heri  lability  in  other  groups  for  whom  environmental  factors  are 
supposedly  less  accountable  for  IQ  variance. 

A  Continuum  of  Reproductive  Cesmlty.  A  host  of  conditions  associated  with  re¬ 
production  which  are  known  to  differ  greatly  across  socioeconomic  levels  have 
been  hypothesised  as  causal  factors  in  average  intellectual  differences.  There  is 
no  doubt  about  the  fact  of  the  greater  prevalence  in  poverty  areas  of  conditions 
infavorable  to  optimal  pregnancy  and  safe  delivery.  The  question  that  remains 
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unanswered  ii  the  amount  of  IQ  variance  associated  with  these  conditions  predis¬ 
posing  to  reproductive  casualty.  The  disadvantageous  factors  most  highly  asso¬ 
ciated  with  social  conditions  are:  pregnancies  at  early  ages,  teenage  deliveries, 
pregnancies  in  close  succession,  a  large  number  of  pregnancies,  and  pregnancies 
that  occur  late  in  the  woman's  reproductive  life  (Graves,  Freeman,  k  Thompson, 
igM).  These  conditions  are  related  to  low  birth  weight,  prematurity,  increased 
Infant  mortality,  prolonged  labor,  toxemia,  anemia,  malformations,  and  mental 
deficiency  in  the  offspring-  Since  all  of  these  factors  have  a  higher  incidence  in 
low  socioeconomic  groups  and  in  certain  ethnic  groups  (Negroes,  American 
Indians,  and  Mexican- Americans)  in  the  United  States,  they  probably  account 
for  some  proportion  of  the  group  differences  in  IQ  and  scholastic  performance, 
but  just  how  much  of  the  true  differences  they  may  account  for  no  one  really 
knows  at  present  It  is  interesting  that  Jewish  immigrants,  whose  offspring  are 
usually  found  to  have  a  higher  mean  IQ  than  the  general  population,  show  fewer 
disadvantageous  reproductive  conditions  and  have  the  lowest  infant  mortality 
rates  of  all  ethnic  groups,  even  when  matched  with  other  immigrant  and  native 
bom  groups  on  general  environmental  conditions  (Graves  et  al.,  1968). 

Although  disadvantageous  reproductive  factors  occur  differentially  in  differ¬ 
ent  segaaenta  of  the  population,  it  is  not  at  all  certain  how  much  they  are  re¬ 
sponsible  for  the  IQ  differences  between  social  classes  and  races.  It  is  reported  by 
the  National  Institute  of  Neurological  Diseases  and  Blindness,  for  example,  that 
when  all  cases  of  mental  retardation  that  can  be  reasonably  explained  in  terms  of 
known  complications  of  pregnancy  and  delivery,  brain  damage,  or  major  gene 
and  chromosomal  defects  are  accounted  for,  there  still  remain  75  to  80  percent 
of  the  cases  who  show  no  such  specific  causes  and  presumably  represent  just  the 
lower  end  of  the  normal  polygenic  distribution  of  intelligence  (Research  Pro¬ 
file  No.  11,  1965).  Buck  (1968)  has  argued  that  it  still  remains  to  be  proven 
that  a  degree  of  neurological  damage  is  bound  to  occur  among  the  survivors  of 
all  situations  which  carry  a  high  risk  of  perinatal  mortality  and  that  a  high  or 
even  a  known  proportion  of  mental  retardation  can  be  ascribed  to  the  non-lethal 
grades  of  reproductive  difficulty .  A  large  study  reported  by  Buck  (1968)  indicates 
that  the  most  common  reproductive  difficulties  when  occurring  singly  have  no 
significant  effect  on  children's  intellectual  status  after  age  5,  with  the  one  excep¬ 
tion  of  preeclamptic  toxemia  of  pregnancy,  which  caused  some  cognitive  impair¬ 
ment.  Moot  of  the  complications  of  pregnancy,  it  seems,  must  occur  multiply  to 
impair  intellectual  ability.  It  is  as  if  die  nervous  system  is  sufficiently  homeostatic 
to  withstand  certain  unfavorable  conditions  if  they  occur  riogly. 
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Prematurity.  The  literature  on  the  relationship  of  premature  birth  to  the  child's 
IQ  is  confusing  and  conflicting.  Guilford  (1967).  in  his  recent  book  on  The 
Nature  of  Intelligence,  tor  example,  concluded,  as  did  Stoddard  (1943),  that 
prematurity  has  no  effect  on  intelligence.  Stott  (1966),  on  the  other  hand,  pee* 
rents  impressive  evidence  of  very  significant  IQ  decrements  associated  with  pro 
maturity.  Probably  the  most  thorough  review  of  the  subject  1  have  found,  by 
.  Kushlick  (1966),  helps  to  resolve  these  conflicting  opinions.  There  is  little  ques- 
i  don  that  prematurity  has  the  strongest  known  relation  to  brain  dysfunction  of 
any  reproductive  factor,  and  many  of  the  complications  of  pregnancy  are  strongly 
associated  with  the  production  of  premature  children.  The  crudal  factor  in  pie* 
maturity,  however,  is  not  prematurity  per  se,  but  low  birth-weight.  Birth-weight 
apparently  acts  as  a  threshold  variable  with  respect  to  intellectual  impairment 
All  studies  of  birth- weight  agree  in  showing  that  the  incidence  of  babies  weighing 
less  than  5-1 /»  lbs.  increases  from  higher  to  lower  social  classes.  But  only  about 
1  percent  of  the  total  variance  of  birth-weight  is  accounted  for  by  socioeconomic 
variables.  Race  (Negro  versus  white)  has  an  effect  on  birth-weight  independently 
of  socioeconomic  variables.  Negro  babies  mature  at  a  lower  birth- weight  than 
white  babies  (Naylor  It  Myrianthopoulos,  1967).  If  prematurity  is  defined  at  a 
condition  in  which  birth-weight  is  under  9-1/a  Urn,  the  observed  reladomhip 
between  prematurity  and  depression  of  the  IQ  is  due  to  the  common  factor  of  low 
social  class.  Kushlick  (1966,  p.  149)  concludes  that  it  is  only  among  children 
having  birth- weights  under  $  lbs.  that  the  mean  IQ  is  lowered,  independently 
of  social  class,  and  more  in  boys  than  in  girls.  The  incidence  of  extreme  subnor- 
mality  is  higher  for  children  with  birth-weights  under  g  or  4  lbs.  But  when  om 
does  not  count  these  extreme  cases  (IQs  below  go),  the  effects  of  prematurity  or 
low  birth-weight— even  as  low  as  3  lbs.— have  a  very  weak  relationship  to  chil¬ 
dren's  IQs  by  the  time  they  are  of  school  age.  The  association  between  very  low 
birth-weight  and  extreme  mental  subnormality  raises  the  question  of  whether 
the  low  birth-weight  causes  the  abnormality  or  whether  the  abnormality  arises 
independently  and  causes  the  low  birth-weight. 

Prematurity  and  low  birth-weight  have  a  markedly  higher  incidence  among 
Negroes  than  among  whit*.  That  birth-weight  differences  per  se  are  not  a  pre¬ 
dominant  factor  in  Negro-white  IQ  difference^  however,  is  suggested  by  the  find¬ 
ings  of  a  study  which  compared  Negro  and  white  premature  children  matched  for 
birth-weight  The  Negro  children  in  all  weight  groups  performed  significantly 
less  well  on  mental  tests  at  3  and  5  years  of  age  than  the  white  children  of  com¬ 
parable  birth-weight  (Hardy,  1965,  p.  51). 
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Genetic  Predisposition  to  Prenatal  Impairment.  Dennis  Stott  (i960,  1966),  a 
British  psychologist,  has  adduced  considerable  evidence  for  the  theory  that  im¬ 
pairments  of  the  central  nervous  system  occurring  prena tally  as  a  result  of  vari¬ 
ous  stresses  in  pregnancy  may  not  be  the  direct  result  of  advene  intrauterine  fac- 
ton  but  may  result  indirectly  from  genetically  determined  mechanisms  which 
,  are  triggered  by  prenatal  stress  of  one  form  or  another. 

Why  should  there  exist  a  genetic  mechanism  predisposing  to  congenital  im¬ 
pairments?  Would  not  such  genes,  if  they  had  ever  existed,  have  been  eliminated 
long  ago  through  natural  selection?  It  can  be  argued  from  considerable  evidence 
in  lower  species  of  mammals  observable  by  mologists  today  that  such  a  genetic 
mechanism  may  have  had  survival  value  for  primitive  man,  but  that  the  condi¬ 
tions  of  our  present  industrial  society  and  advances  in  medical  care  have  dimin¬ 
ished  the  biological  advantage  of  this  mechanism  for  survival  of  the  human 
species.  The  argument  is  that,  because  of  the  need  to  control  population,  there 
is  a  genetic  provision  within  all  species  for  multiple  impairments,  which  are  nor¬ 
mally  only  potentialities,  that  can  be  triggered  off  by  prenatal  stress  associated 
with  high  population  density,  such  as  malnutrition,  fatigue  from  overexertion, 
emotional  distress,  infections,  and  the  like.  The  resulting  congenital  impairment 
would  tend  to  cut  down  the  infant  population,  thereby  relieving  the  pressure  of 
population  without  appreciably  reducing  the  functioning  and  efficiency  of  the 
young  adults  in  the  population.  Stott  (1966)  hat  presented  direct  evidence  of  an 
association  between  stresses  in  the  mother  during  pregnancy  and  later  behavioral 
abnormalities  and  learning  problems  of  the  child  in  school.  The  imperfect 
correlation  between  such  prenatal  stress  factors  and  signs  of  congenital  impair¬ 
ment  suggests  that  there  are  individual  differences  in  genetic  predisposition  to 
prenatal  impairment  The  hypothesis  warrants  further  investigation.  The  pre¬ 
natal  environment  could  be  a  much  more  important  source  of  later  IQ  variance 
for  some  children  than  for  others. 

Mother-Child  Rh  Incompatibility.  The  Rh  blood  factor  can  involve  possible 
brain  damaging  effects  in  a  small  proportion  of  pregnancies  where  the  fetus  is 
AA-potitive  and  the  mother  is  AA-negative.  (AA-negative  has  a  frequency  of  >5 
percent  in  the  white  and  7  percent  in  the  Negro  population.)  The  mother-child 
AA  incompatibility  produces  significant  physical  ill  effects  in  only  a  fraction  of 
cases  and  increases  in  importance  in  pregnancies  beyond  the  first  The  general 
finding  of  slightly  lower  IQs  in  second  aad  later  born  children  could  be  related 
to  AA  incompatibility  or  to  similar,  but  as  yet  undiscovered,  mother-child  biolog¬ 
ical  incompatibilities.  This  is  clearly  an  area  greatly  in  need  of  pioneering  research. 
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Nutrition.  Since  the  human  brain  attaint  70  percent  0 1  it*  maximum  adult  weight 
in  the  first  year  after  birth,  it  should  not  be  surprising  that  prenatal  and  infant 
nutrition  can  have  significant  effects  on  brain  development  Brain  growth  is 
largely  a  process  of  protein  synthesis.  During  the  prenatal  period  and  the  first 
postnatal  year  the  brain  normally  absorbs  large  amounts  of  protein  nutrients 
and  grows  at  the  average  rate  of  1  to  a  milligrams  per  minute  (Stoch  k  Smythe, 
196$;  Cravioto,  1966). 

Severe  undernutrition  before  two  or  three  yean  of  age,  especially  a  lack  of 
proteins  and  the  vitamins  and  minerals  essential  for  their  anabolism,  results  in 
lowered  intelligence.  Stoch  and  Smythe  (1969)  found,  for  example,  that  extreme* 
ly  malnourished  South  African  colored  children  were  some  to  points  lower  in  IQ 
than  children  of  similar  parents  who  had  not  suffered  from  malnutrition.  The 
difference  between  the  undernourished  group  and  the  control  group  in  DQ  and 
IQ  over  the  age  range  from  1  year  to  8  years  was  practically  constant  If  under¬ 
nutrition  takes  a  toll,  it  takes  it  early,  as  shown  by  the  lower  DQs  at  1  year  and 
the  absence  of  any  increase  in  the  decrement  at  later  ages.  Undernutrition  occur¬ 
ring  for  the  first  time  in  older  children  seems  to  have  no  permanent  effect  Se¬ 
verely  malnourished  war  prisoners,  for  example,  function  intellectually  at  their 
expected  level  when  they  are  returned  to  normal  living  conditions.  The  study 
by  Stoch  and  Smythe,  like  several  others  (Cravioto,  1966;  Scrimshaw,  1968),  also 
revealed  that  the  undernourished  children  had  smaller  suture  and  head  circum¬ 
ference  than  the  control  children.  Although  there  is  no  correlation  between  in¬ 
telligence  and  head  circumference  in  normally  nourished  children,  there  is  a 
positive  correlation  between  these  factors  in  groups  whose  numbers  suffer  varyitg 
degrees  of  undernutrition  early  in  life.  Undernutrition  also  increases  the  corre¬ 
lation  between  intelligence  and  physical  suture.  These  correlations  provide  us 
with  an  index  which  could  aid  die  study  of  IQ  deficits  due  to  undernutrition  in 
selected  populations. 

One  of  the  most  interesting  and  pronounced  psychological  effects  of  undernu¬ 
trition  is  retardation  in  the  development  of  cross-modal  transfer  or  intersensory 
integration,  which  was  earlier  described  as  characterising  the  essence  of  g  (Scrim¬ 
shaw,  1968). 

The  earlier  the  age  at  which  nutritional  therapy  is  instituted,  of  course,  the 
more  beneficial  are  its  effects.  But  even  as  late  as  a  years  of  age,  a  gain  of  as  much 
as  18  IQ  points  was  produced  by  nutritional  improvements  in  a  group  of  extreme¬ 
ly  undernourished  children.  After  4  years  of  age,  however,  nutritional  therapy 
effected  no  significant  change  in  IQ  (Cravioto,  1966,  p.  8s). 
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These  studies  were  done  in  countries  where  extreme  undernutrition  is  not  un¬ 
common.  Such  gross  nutritional  deprivation  is  rare  in  the  United  States.  But 
there  is  at  least  one  study  which  shows  that  some  undetermined  proportion  of  the 
urban  population  in  the  United  States  might  benefit  substantially  with  respect  to 
intellectual  development  by  improved  nutrition.  In  New  York  City,  women  of  low 
socioeconomic  status  were  given  vitamin  and  mineral  supplements  during  preg¬ 
nancy.  These  women  gave  birth  to  children  who,  at  four  years  of  age,  averaged  8 
points  higher  in  IQ  than  a  control  group  of  children  whose  mothers  had  been 
given  placebos  during  pregnancy  (Harrell,  Woodyard,  8c  Gates,  195$).  Vitamin 
and  mineral  supplements  are,  of  course,  beneficial  in  this  way  only  when  they 
remedy  an  existing  deficiency. 

Birth  Order.  Order  of  birth  con  tributes  a  significant  proportion  of  the  variance  in 
mental  ability.  On  the  average,  first-born  children  are  superior  in  almost  every 
way,  mentally  and  physically.  This  is  the  consistent  finding  of  many  studies  (Altus, 
1966)  but  as  yet  the  phenomenon  remains  unexplained.  (Rimland  (1964,  pp. 
140-143]  has  put  forth  some  interesting  hypotheses  to  explain  the  superiority  of 
the  first-born.)  Since  the  first-born  effect  is  found  throughout  all  social  classes 
in  many  countries  and  has  shown  up  in  studies  over  the  past  80  yean  (it  was  first 
noted  by  Gallon),  it  is  probably  a  biological  rather  than  a  social-psychological 
phenomenon.  It  is  almost  certainly  not  a  genetic  effect  (It  would  tend  to  make 
for  slightly  lower  estimates  of  heritability  based  on  sibling  comparisons.)  It  is 
one  of  the  sources  of  environmental  variance  in  ability  without  any  significant 
postnatal  environmental  correlates.  No  way  is  known  for  giving  later-born  chil¬ 
dren  the  same  advantage.  The  disadvantage  of  being  later-born,  however,  is  very 
slight  and  shows  up  conspicuously  only  in  the  extreme  upper  tail  of  the  distribu¬ 
tion  of  achievements.  For  example,  there  is  a  disproportionate  number  of  first¬ 
born  individuals  whose  biographies  appear  in  Who's  Who  and  in  the  Encyclope¬ 
dia  Britennica. 

Social  Class  Differences  in  Intelligence 

Social  class  (or  socioeconomic  status  [SES])  should  be  considered  as  a  factor 
separate  from  race.  I  have  tried  to  avoid  using  the  terms  social  class  and  race 
synonymously  or  interchangeably  in  my  writings,  and  I  observe  this  distinction 
here.  Social  classes  completely  cut  across  all  racial  groups.  But  different  racial 
groups  are  disproportionately  represented  in  different  SES  categories.  Social  class 
differences  refer  to  a  socioeconomic  continuum  within  racial  groups. 
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It  is  well  known  that  children's  IQs,  by  school  age,  are  correlated  with  the  socio¬ 
economic  status  of  their  parents.  This  is  a  world-wide  phenomenon  and  has  an  ex¬ 
tensive  research  literature  going  back  70  years.  Half  of  all  the  correlations  be¬ 
tween  SES  and  children's  IQs  reported  in  the  literature  fall  between  .eg  and  .got 
with  most  falling  in  the  region  of  .gg  to  4a  When  school  children  are  grouped  by 
SES,  the  mean  IQs  of  the  groups  vary  over  a  range  of  one  to  two  standard  devia¬ 
tions  (ig  to  go  IQ  points),  depending  on  the  method  of  status  classification  (Eeils, 
et  al.,  1951).  This  relationship  between  SES  and  IQ  constitutes  one  of  the  most 
substantial  and  least  disputed  facts  m  psychology  and  education. 

The  fact  that  intelligence  is  correlated  with  occupational  status  can  hardly  be 
surprising  in  any  society  that  supports  universal  public  education.  The  education¬ 
al  system  and  occupational  hierarchy  act  as  an  intellectual  ‘‘screening"  process, 
far  from  perfect,  to  be  sure,  but  discriminating  enough  to  create  correlations  of 
the  magnitude  just  reported.  If  each  generation  is  roughly  sorted  out  by  them 
“screening"  processes  along  an  intelligence  continuum,  and  it  as  has  already 
been  pointed  out,  the  phenotype-genotype  correlation  for  IQ  is  of  the  order  of 
.&>  to  .90,  it  is  almost  inevitable  that  this  sorting  process  will  make  for  genotypic 
as  well  as  phenotypic  differences  among  social  classes.  It  is  therefore  most  unlikely 
that  groups  differing  in  SES  would  not  alto  differ,  on  the  average,  in  their 
genetic  endowment  of  intelligence.  In  reviewing  the  relevant  evidence;  the  Brit¬ 
ish  ge  neticist,  C  O.  Carter  (1966,  p.  19a)  remarked,  “Sociologists  who  doubt  this 
show  more  ingenuity  than  judgment”  Sociologist  Bruce  Eckland  (1967)  has  ela¬ 
borately  yelled  out  the  importance  of  genetic  factors  for  aocial 

claw  differences. 

Few  if  any  students  of  this  field  today  would  regard  socioeconomic  status  per  so 
as  an  environmental  variable  that  primarily  enmet  IQ  differences.  Intellectual 
differences  between  SES  groups  have  hereditary,  environmental,  and  interaction 
components.  ruviKmmwini  factors  associated  with  tss  differences  apparently 
are  not  a  major  independent  source  of  variance  in  intelligence.  Identical  twins 
separated  in  the  first  months  of  life  and  reared  in  widely  differing  social  classes, 
for  example,  still  show  greater  similarity  in  IQ  than  unrelated  children  reared  to¬ 
gether  or  than  even  siblings  reared  together  (Burt,  1966).  The  IQs  of  children 
adopted  in  infancy  show  a  much  lower  correlation  with  the  SES  of  the  adopting 
parents  than  do  the  IQs  of  children  reared  by  their  own  parents  (Leahy,  1995). 
The  IQs  of  children  who  were  reared  in  an  orphanage  from  infancy  and  who  had 
never  known  their  biological  parents  show  approximately  the  same  correlation 
with  their  biological  father’s  occupational  status  as  found  for  children  reared  by 
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their  biological  parent*  (.sj  us  .*4)  (Lawrence,  1931).  The  correlation  between 
the  IQ*  of  children  adopted  in  infancy  and  the  educational  level  of  their  biologi¬ 
cal  mothers  is  dose  to  that  of  children  reared  by  their  own  mothers  (.44),  while 
the  correlation  between  children’s  IQs  and  their  adopting  parents'  educational 
level  is  dose  to  sero  (Hotuik,  1957),  Children  of  low  and  high  SES  show,  on 
the  average,  an  amount  of  regression  from  the  parental  IQ  toward  the  mean  of 
the  general  peculation  that  conforms  to  expectations  from  a  simple  polygenic 
model  of  the  inheritance  of  intelligence  (Burt,  1961).  When  sibling*  reared  with¬ 
in  the  mw  family  differ  significantly  in  intelligence,  those  who  are  above  the 
family  average  tend  to  move  up  the  SES  scale,  and  those  who  are  below  the  fam¬ 
ily  average  tend  to  move  down  (Young  k  Gibson,  1965).  It  should  also  be  noted 
that  despite  intensive  efforts  by  psychologists,  educators,  and  soriologists  to  devise 
tests  intended  to  eliminate  SES  differences  in  measured  intelligence,  none  of  these 
efforts  has  succeeded  (Jensen,  1968c).  Theodosius  Dobehansky  (1968a,  pi  33), 
a  geneticist,  states  that  "There  exist  some  occupations  or  functions  for  which  only 
extreme  genotypes  are  suitable.”  But  surely  this  is  not  an  all-or-nothing  affair,  and 
we  would  expect  by  the  same  reasoning  that  many  different  occupational  skills, 
and  not  just  those  that  are  the  most  extreme,  would  favor  some  genotypes  more 
than  others.  To  be  sure,  genetic  factors  become  more  important  at  the  extremes. 
Some  minimal  level  of  ability  is  required  for  learning  most  skills.  But  while  you 
,  can  teach  almost  anyone  to  play  chess,  or  the  piano,  or  to  conduct  an  orchestra, 
or  to  write  prase;  you  cannot  teach  everyone  to  be  a  Capablanca,  a  Paderewski, 
a  Toscanini,  or  a  Bernard  Shaw.  In  a  society  that  values  and  rewards  individual 
talent  and  merit,  genetic  factors  inevitably  take  on  considerable  importance. 

SES  differences,  and  race  differences  as  well,  are  manifested  not  only  as  differ¬ 
ences  between  group  means,  but  also  as  differences  in  variance  and  in  patterns 
of  correlations  among  various  mental  abilities,  even  on  tests  which  show  no  mean 
differences  between  SES  groups  (Jensen,  1968b). 

Another  line  of  evidence  that  SES  IQ  differences  are  not  a  superficial  phenom¬ 
enon  is  the  fact  of  a  negative  correlation  between  SES  and  Developmental  Quo¬ 
tient  (DQ)  (under  two  years  of  age)  and  an  increasing  positive  correlation  be¬ 
tween  SES  and  IQ  (beyond  two  years  of  age),  as  shown  in  Figure  14  from  a  study 
by  Nancy  Bayley  (1966).  (All  subjects  in  this  study  are  Caucasian.)  This  relation¬ 
ship  is  especially  interesting  in  view  of  the  finding  of  a  number  of  studies  that 
there  is  a  negative  correlation  between  DQ  and  later  IQ,  an  effect  which  is. much 
more  pronounced  in  boys  than  in  girls  and  involves  the  motor  more  than  the 
attentional-cognitive  aspects  of  the  DQ  (Bayley,  1965b).  Figure  14  shows  that  on 
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infant  developmental  scale*,  lower  SES  children  actually  have  a  "head  start"  over 
higher  SES  children.  But  this  trend  is  increasingly  reversed  at  later  ages  as  the  tests 
become  less  motoric  and  are  increasingly  loaded  with  a  cognitive  or  g  factor. 

Race  Differences 

The  important  distinction  between  the  individual  and  the  population  must  al- 
W.  ways  be  kept  clearly  in  mind  in  any  discussion  of  radal  differences  in  mental 
abilities  or  any  other  behavioral  characteristics.  Whenever  we  select  a  person  for 
sosne  special  educational  purpose,  whether  for  special  instruction  in  a  grade- 
school  class  for  children  with  learning  problems,  or  for  a  "gifted”  class  with  an 
advanced  curriculum,  or  for  college  attendance,  or  for  admission  to  graduate 
training  or  a  professional  school,  we  are  selecting  an  individual,  and  we  are  se¬ 
lecting  him  and  dealing  with  him  as  an  individual  for  reasons  of  his  individual¬ 
ity.  Similarly,  when  we  employ  someone,  or  promote  sosneone  in  his  occupation, 
or  give  sosne  special  award  or  honor  to  someone  for  his  accomplishments,  we  are 
doing  this  to  an  individual.  The  variables  of  social  das*  race,  and  national  origin 
are  correlated  so  imperfectly  with  any  of  the  valid  criteria  on  which  the  above  de¬ 
cisions  should  depend,  or,  for  that  nutter,  with  any  behavioral  characteristic, 
that  these  background  factors  are  irrelevant  as  a  basis  for  dealing  with  individuals 
—as  students,  as  employees,  as  neighbors.  Furthermore,  since,  as  far  as  we  know, 
the  full  range  of  human  talents  is  represented  in  all  the  major  races  of  nun  and 
in  all  socioeconomic  levels,  it  is  unjust  to  allow  the  mere  fact  of  an  individual’s 
radal  or  sodal  background  to  affect  the  treatment  accorded  to  him.  All  persons 
ei^itfiilly  must  be  regarded  on  the  basis  of  their  individual  qualities  and  merits, 
and  all  sodal,  educatkmal,  and  ecooomic  institutions  must  have  built  into  them 
the  mechanisms  for  insuring  and  marimiring  the  treatment  of  persons  according 
to  their  individual  behavior. 

If  a  society  cosapletely  believed  and  practiced  the  ideal  of  treating  every  per¬ 
son  as 'an  individual.  It  would  be  hard  to  see  why  there  should  be  any  problems 
about  "race"  per  se.  There  might  still  be  problems  concerning  poverty,  unemploy¬ 
ment,  crime,  and  ocher  sodal  ills,  and,  given  the  will,  they  could  be  tackled  just 
as  any  other  problems  that  require  rational  methods  for  solution,  but  if  this 
philosophy  prevailed  in  practice,  there  would  not  need  to  be  a  "race  problem." 

The  question  of  race  differences  in  intelligence  comes  up  not  when  we  deal 
with  individuals  as  individuals,  but  when  certain  identifiable  groups  or  subcul¬ 
tures  within  the  society  are  brought  into  comparison  with  one  another  as  groups 
or  populations.  It  is  only  when  the  groups  are  disproportionately  represented  in 
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what  are  commonly  perceived  as  the  moat  desirable  and  the  least  desirable  sodal 
and  occupational  roles  in  a  society  that  the  question  arises  concerning  avenge 
differences  among  groups.  Since  much  of  the  current  thinking  behind  civil  rights, 
fair  employment,  and  equality  of  educational  opportunity  appeals  to  the  fact  that 
there  is  a  disproportionate  representation  of  different  racial  groups  in  the  vari¬ 
ous  levels  of  the  educational,  occupational,  and  socioeconomic  hierarchy,  we  are 
farced  to  examine  all  the  possible  reasons  far  this  inequality  among  radal  groups 
in  the  attainments  and  rewards  generally  valued  by  all  groups  within  our  society. 
To  what  extent  can  such  inequalities  be  attributed  to  unfairness  in  society’s  mul¬ 
tiple  selection  processes?  ("Unfair”  meaning  that  selection  is  influenced  by  intrin- 
sically  irrelevant  criteria,  such  as  skin  color,  radal  or  national  origin,  etc.)  And 
to  what  extent  are  these  inequalities  attributable  to  really  relevant  selection  cri¬ 
teria  which  apply  equally  to  all  individuals  but  at  the  same  time  select  dispropor¬ 
tionately  between  some  radal  groups  because  there  exist,  in  fact,  real  average 
differences  among  the  groups— differences  in  the  population  distributions  of  those 
characteristics  which  are  indisputably  relevant  to  educational  and  occupational 
performance?  This  it  certainly  one  of  the  most  important  questions  confronting 
our  nation  today.  The  answer,  which  can  be  found  only  through  unfettered  re¬ 
search,  has  enormous  consequences  for  the  welfare  of  all,  particularly  of  minori¬ 
ties  whose  plight  is  now  in  the  foreground  of  public  attention.  A  preordained, 
doctrinaire  stance  with  regard  to  this  issue  hinders  the  achievement  of  a  scien¬ 
tific  understanding  of  the  problem.  To  rule  out  of  court,  so  to  speak,  any  reason¬ 
able  hypotheses  on  purely  ideological  grounds  is  to  argue  that  static  ignorance  is 
preferable  to  increasing  our  knowledge  of  reality.  1  strongly  disagree  with  those 
who  believe  in  searching  far  the  truth  by  sdentific  means  only  under  certain  cir¬ 
cumstances  and  eschew  this  course  in  favor  of  ignorance  under  other  circum¬ 
stances,  or  who  believe  that  the  results  of  inquiry  on  some  subjects  cannot  be  en¬ 
trusted  to  the  public  but  should  be  kept  the  guarded  possession  of  a 
elite.  Such  attitudes,  in  my  opinion,  represent  a  danger  to  free  inquiry  and, 
consequently,  in  the  long  run,  work  to  the  disadvantage  of  society’s  general  wel¬ 
fare.  "No  holds  barred”  is  the  best  formula  far  scientific  inquiry.  One  does  not 
decree  beforehand  which  phenomena  cannot  be  studied  or  which  questions  can¬ 
not  be  answered. 

Genetic  Aspects  of  Racial  Differences.  No  one,  to  my  knowledge,  questions  the 
role  of  environmental  factors,  including  influences  from  past  history,  in  deter 
mining  at  least  some  of  the  variance  between  racial  groups  in  standard  measures 
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of  intelligence,  school  performance,  and  occupational  status.  The  current  litera¬ 
ture  on  the  culturally  disadvantaged  abounds  with  discussion— some  of  it  factual, 
some  of  it  fanciful— of  how  a  host  of  environmental  factors  depresses  cognitive 
development  and  performance.  I  recently  co-edited  a  book  which  is  largely  con¬ 
cerned  with  the  environmental  aspects  of  disadvantaged  minorities  (Deutsch, 
Katz,  &  Jensen,  1968).  But  the  possible  importance  of  genetic  factors  in  racial  be- 
havioral  differences  has  been  greatly  ignored,  almost  to  the  point  of  being  a  ta¬ 
booed  subject,  just  as  were  the  topics  of  venereal  disease  and  birth  control  a  gen¬ 
eration  or  so  ago. 

My  discussions  with  a  number  of  geneticists  concerning  the  question  of  a  gene¬ 
tic  basis  of  differences  among  races  in  mental  abilities  have  revealed  to  me  a  num¬ 
ber  of  rather  consistently  agreed-upon  points  which  can  be  summarized  in  gen¬ 
eral  terms  as  follows:  Any  groups  which  have  been  geographically  or  socially  iso¬ 
lated  from  one  another  for  many  generations  are  practically  certain  to  differ  in 
their  gene  pools,  and  consequently  are  likely  to  show  differences  in  any  pheno- 
*ypic  characteristics  having  high  heritability.  This  is  practically  axiomatic,  accord¬ 
ing  to  the  geneticists  with  whom  I  have  spoken.  Races  are  said  to  be  "breeding 
populations,"  which  is  to  say  that  matings  within  the  group  have  a  much  higher 
probability  than  matings  outside  the  group.  Races  are  more  technically  viewed 
by  geneticists  as  populations  having  different  distributions  of  gene  frequencies. 
These  genetic  differences  are  manifested  in  virtually  every  anatomical,  physiolog¬ 
ical,  and  biochemical  comparison  one  can  make  between  representative  samples 
of  identifiable  racial  groups  (Kuttner,  1967).  There  is  no  reason  to  suppose  that 
the  brain  should  be  exempt  from  this  generalization.  (Racial  differences  in  the 
relative  frequencies  of  various  blood  constituents  have  probably  been  the  most 
thoroughly  studied  so  far.) 

But  what  about  behavior?  If  it  can  be  measured  and  shown  to  have  a  genetic 
component,  it  would  be  regarded,  from  a  genetic  standpoint,  as  no  different 
from  other  human  characteristics.  There  seems  to  be  little  question  that  racial 
differences  in  genetically  conditioned  behavioral  characteristics,  such  as  mental 
abilities,  should  exist,  just  as  physical  differences.  The  real  questions,  geneticists 
tell  me,  are  not  whether  there  are  or  are  not  genetic  racial  differences  that  affect 
behavior,  because  there  undoubtedly  are.  The  proper  questions  to  ask,  from  a 
scientific  standpoint,  are:  What  is  the  direction  of  the  difference?  What  is  the  mag¬ 
nitude  of  the  difference?  And  what  is  the  significance  of  the  difference— medi¬ 
cally,  socially,  educationally,  or  irom  whatever  standpoint  that  may  be  relevant 
to  the  characteristic  in  question?  A  difference  is  important  only  within  a  sped- 


fic  context.  For  example,  one’s  blood  type  in  the  ABO  system  is  unimportant  un> 
til  one  needs  a  transfusion.  And  some  genetic  differences  are  apparently  of  no 
importance  with  respect  to  any  context  as  far  as  anyone  has  been  able  to  dis¬ 
cover— for  example,  differences  in  the  size  and  shape  of  ear  lobes.  The  idea  that 
all  genetic  differences  have  arisen  or  persisted  only  as  a  result  of  natural  selection, 
by  conferring  some  survival  or  adaptive  benefit  on  their  possessors,  is  no  longer 
generally  held.  There  appear  to  be  many  genetic  differences,  or  polymorphisms, 
which  confer  no  discernible  advantages  to  survival.* 

Negro  Intelligence  and  Scholastic  Performance.  Negroes  in  the  United  States  are 
disproportionately  represented  among  groups  identified  as  culturally  or  educa¬ 
tionally  disadvantaged.  This,  plus  the  fact  that  Negroes  constitute  by  far  the 
largest  racial  minority  in  the  United  States,  has  for  many  years  focused  attention 
on  Negro  intelligence.  It  is  a  subject  with  a  now  vast  literature  which  has  been 
quite  recently  reviewed  by  Dreger  and  Miller  (i960,  1968)  and  by  Shuey  (1966), 
whose  578  page  review  is  the  most  comprehensive,  covering  38a  studies.  The 
basic  data  are  well  known:  on  the  average,  Negroes  test  about  1  standard  devia¬ 
tion  (15  IQ  points)  below  the  average  of  the  white  population  in  IQ,  and  this 
finding  is  fairly  uniform  across  the  81  different  tests  of  intellectual  ability  used 
in  the  studies  reviewed  by  Shuey.  This  magnitude  of  difference  gives  a  median 
overlap  of  15  percent,  meaning  that  15  percent  of  the  Negro  population  exceeds 
the  white  average.  In  terms  of  proportions  of  variance,  if  the  numbers  of  Negroes 
and  whites  were  equal,  the  differences  between  racial  groups  would  account  for 
<3  percent  of  the  total  variance,  but— an  important  point— the  differences  within 
groups  would  account  for  77  percent  of  the  total  variance.  When  gross  socioeconom¬ 
ic  level  is  controlled,  the  average  difference  reduces  to  about  11  IQ  points  (Shuey, 
1966,  p.  519),  which,  it  should  be  recalled,  is  about  the  same  spread  as  the  aver¬ 
age  difference  between  siblings  in  the  same  family.  Socalled  “culture-free”  or 
“culture-fair”  tests  tend  to  give  Negroes  slightly  lower  scores,  on  the  average,  than 
more  conventional  IQ  tests  such  as  the  Stanford-Binet  and  Wechsler  scales.  Also, 
as  a  group,  Negroes  perform  somewhat  more  poorly  on  those  subtests  which  up 
abstract  abilities.  The  majority  of  studies  show  that  Negroes  perform  relatively 
better  on  verbal  than  on  non-verbal  intelligence  tests. 

In  tesu  of  scholastic  achievement,  also,  judging  from  the  massive  data  of  the 
Coleman  study  (Coleman,  et  al.,  1966),  Negroes  score  about  1  standard  devia- 

9  The  most  comprehensive  and  sophisticated  discussion  of  the  genic-behavior  analysis  of 
race  differences  that  I  have  found  is  by  Spuhler  and  Lindsey  (1907). 
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lion  (SD)  below  the  average  (or  whites  and  Orientals  and  considerably  leu  than 
i  SD  below  other  disadvantaged  minorities  tested  in  the  Coleman  study — Puerto 
Rican,  Mexican-American,  and  American  Indian.  The  1  SD  decrement  in  Negro 
performance  is  fairly  constant  throughout  the  period  from  grades  i  through  it. 

Another  aspect  of  the  distribution  of  IQs  in  the  Negro  population  is  their 
_  lesser  variance  in  comparison  to  the  white  distribution.  This  shows  up  in  most 
^  of  the  studies  reviewed  by  Shuey.  The  best  single  estimate  is  probably  the  estimate 
based  on  a  large  nonnative  study  of  Stanford-Binet  IQs  of  Negro  school  chil¬ 
dren  in  five  Southeastern  states,  by  Kennedy,  Van  De  Riet,  and  White  (1963). 
They  found  the  SD  of  Negro  children’s  IQs  to  be  11.4,  as  compared  with  16.4  in 
the  white  nonnative  sample.  The  Negro  distribution  thus  has  only  about  60  per¬ 
cent  as  much  variance  (Le.,  SD1)  as  the  white  distribution. 

There  is  an  increasing  realization  among  students  of  the  psychology  of  the  dis¬ 
advantaged  that  the  discrepancy  in  their  average  performance  cannot  be  com¬ 
pletely  or  directly  attributed  to  discrimination  or  inequalities  in  education.  It 
seems  not  unreasonable,  in  view  of  the  fact  that  intelligence  variation  has  a  large 
genetic  component,  to  hypothesize  that  genetic  factors  may  |  ay  a  part  in  this 
picture.  But  such  an  hypothesis  is  anathema  to  many  social  (dentists.  The  idea 
that  the  lower  average  intelligence  and  scholastic  performance  of  Negroes 
could  involve,  not  only  environmental,  but  also  genetic,  factors  has  indeed  been 
strotyly  denounced  (eg;.,  Pettigrew,  1964).  But  it  has  been  ndther  contradicted 
nor  discredited  by  evidence. 

The  fact  that  a  reasonable  hypothesis  has  not  been  rigorously  proved  does  not 
mean  that  it  should  be  summarily  dismissed.  It  only  means  that  we  need  more 
appropriate  research  for  putting  it  to  the  test.  I  believe  such  definitive  research 
is  entirely  possible  but  has  not  yet  been  dors.  So  all  we  are  left  with  are  various 
lines  of  evidence,  no  one  of  which  is  definitive  alone,  but  which,  viewed  all  to¬ 
gether,  make  it  a  not  unreasonable  hypothesis  that  genetic  factors  are  strongly 
Lpllr.^  in  the  avenge  Negro-white  intelligence  difference.  The  preponderance 
of  the  evidence  is,  in  my  opinion,  less  consistent  with  a  strictly  environmental 
hypothesis  than  with  a  genetic  hypothesis,  which,  of  course,  does  not  exclude  the 
of  environment  or  its  interaction  with  genetic  factors. 

We  can  be  accused  of  superficiality  in  our  thinking  about  this  issue,  I  believe, 
if  *e  simply  a  genetic  hypothesis  without  having  seriously  thought  about 

the  relevance  of  typical  findings  such  as  the  following: 

Failure  to  Equate  Negroes  and  Whites  in  /Q  and  Scholastic  Ability.  No  one  has 
yet  produced  any  evidence  based  on  a  properly  controlled  study  to  show  that  rep- 
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resentative  samples  of  Negro  and  white  children  can  be  equalized  in  intellec¬ 
tual  ability  through  statistical  control  of  environment  and  education. 

Socioeconomic  Level  and  Incidence  of  Mental  Retardation.  Since  in  no  category 
of  socioeconomic  status  (SES)  are  a  majority  of  children  found  to  be  retarded  in 
the  technical  sense  of  having  an  IQ  below  75,  it  would  be  hard  to  claim  that  the 
degree  of  environmental  deprivation  typically  associated  with  lower-class  status 
oould  be  responsible  for  this  degree  of  mental  retardation.  An  IQ  less  than  7ft 
reflects  more  than  a  lack  of  cultural  amenities.  Heber  (1968)  has  estimated  on 
the  basis  of  existing  evidence  that  IQs  below  75  have  a  much  higher  incidence 
among  Negro  than  among  white  children  at  every  level  of  socioeconomic  statu* 
as  shown  in  Table  §.  In  the  two  highest  SES  categories  the  estimated  proportions 
of  Negro  and  white  children  with  IQs  below  yg,  are  in  the  ratio  of  ig.6  to  1.  If 

TABLE  S 

Estimated  Prevalence  of  Children  With  IQs  Below  73,  by 
Socioeconomic  Status  (SES)  and  Race  Given  os  Percentages 
(Heber,  1968) 
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environmental  factors  were  mainly  responsible  for  producing  such  dilerences,  one 
should  expect  a  leaser  Negro-white  discrepancy  at  the  upper  SIS  levels-  Other 
lines  of  evidence  also  show  this  not  to  be  the  case.  A  genetic  hypothesis  on  the 
other  hand,  would  predict  this  elect,  since  the  higher  SES  Negro  oispriag  would 
be  regressing  to  a  lower  population  mean  than  their  white  counterparts  in  SEE, 
and  consequently  a  larger  proportion  of  the  lower  tail  of  the  distribution  of  ferro¬ 
types  for  Negroes  would  fall  below  the  value  that  generally  results  in  phenotypic 
IQs  below  7ft. 

A  finding  reported  by  Wilson  (tffiy)  is  also  in  line  with  this  prediction.  He  ob¬ 
tained  the  mean  IQs  of  a  huge  representative  sample  of  Negro  and  white  chil¬ 
dren  in  a  California  school  district  and  compared  the  two  groups  within  each  of 
four  social  class  categories:  (1)  professional  and  managerial,  (a)  white  collar,  (ft) 
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•killed  and  semiskilled  manual,  and  (4)  lower  daw  (unskilled,  unemployed,  or 
welfare  recipients).  The  mean  IQ  of  Negro  children  in  the  first  category  was 
15.5  points  below  that  of  the  corresponding  white  children  in  SES  category  1.  But 
the  Negro  mean  for  SES  1  was  also  $.9  points  below  the  mean  of  white  children 
in  SES  category  4.  (The  IQs  of  white  children  in  SES  4  presumably  have  "re- 
gp.  gressed"  upward  toward  the  mean  of  the  white  population.) 

Wilson’s  data  are  not  atypical,  for  they  agree  with  Shuey’s  (1966,  p.  5S0) 
summarisation  of  the  total  literature  up  to  1965  on  this  point.  She  reports  that 
in  all  the  studies  which  grouped  subjects  by  SES,  upper-status  Negro  children 
average  t.6  IQ  points  below  the  low-status  whites.  Shuey  comments:  "It  teems 
improbable  that  upper  and  middle-daw  colored  children  would  have  no  more 
culture  opportunities  provided  them  than  white  children  of  the  lower  and  low¬ 
est  dass.” 

Duncan  (1968,  p.  69)  also  has  presented  striking  evidence  for  a  much  greater 
"regression-to-the-mean"  (from  parents  to  their  children)  for  high  status  occu¬ 
pations  in  the  case  of  Negroes  than  in  the  case  of  whites.  None  of  these  findings  is 
at  all  surprising  from  the  standpoint  of  a  genetic  hypothesis,  of  which  an  intrin¬ 
sic  feature  is  Gabon's  “law  of  filial  regression.”  While  the  data  are  not  necessarily 
inconsistent  with  a  possible  environmental  interpretation,  they  do  seem  more  put 
sling  in  terms  of  strictly  environmental  causation.  Such  explanations  often  seem 
intempera  tdy  strained. 

Inadequacies  of  Purely  Environmental  Explanations.  Strictly  environmental 
explanations  of  group  differences  tend  to  have  an  ad  hoc  quality.  They  are  usu¬ 
ally  plausible  for  the  situation  they  are  devised  to  explain,  but  often  they  have 
little  generality  acrow  situations,  and  new  ad  hoc  hypotheses  have  to  be  contin¬ 
ually  devised.  Pointing  to  environmental  differences  between  groups  is  never 
sufikient  in  itself  to  infer  a  causal  relationship  to  group  differences  in  intdligence. 
To  take  just  one  example  of  this  tendency  of  sodal  sdentists  to  attribute  lower 
intelligence  and  scholastic  ability  to  almost  any  environmental  difference  that  seems 
handy,  we  can  look  at  the  evidence  regarding  the  effects  of  "father  absence."  Since 
the  father  is  absent  in  a  significantly  larger  proportion  of  Negro  than  of  white 
families,  the  factor  of  “father  absence"  has  beat  frequently  pointed  to  in  the  liter¬ 
ature  on  the  disadvantaged  as  one  of  the  causes  of  Negroes'  lower  performance 
on  IQ  tats  and  in  scholastic  achievement  Yet  the  two  largest  studia  directed 
at  obtaining  evidence  on  this  very  point — the  only  studia  I  have  seen  that  are 
methodologically  adequate— both  conclude  that  the  facta  of  "father  absence’’ 
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venus  “father  presence"  makes  no  independent  contribution  to  variance  in  in¬ 
telligence  or  scholastic  achievement.  The  sample  sizes  were  so  large  in  both  of 
these  studies  that  even  a  very  slight  degree  of  correlation  between  father-absence 
and  the  measures  of  cognitive  performance  would  have  shown  up  as  statisti¬ 
cally  significant.  Coleman  (1966,  p.  506)  concluded:  "Absence  of  a  father  in  the 
home  did  not  have  the  anticipated  effect  on  ability  scores.  Overall,  pupils  with¬ 
out  fathers  performed  at  approximately  the  same  level  as  those  with  fathers— al¬ 
though  there  was  spme  variation  between  groups"  (groups  referring  to  geographi¬ 
cal  regions  of  the  U.S.).  And  Wilson  (1957,  p.  177)  concluded  from  his  survey  of 
a  California  school  district:  "Neither  our  own  data  nor  the  preponderance  of 
evidence  from  other  research  studies  indicate  that  father  presence  or  absence, 
per  se,  is  related  to  school  achievement.  While  broken  homes  reflect  the  existence 
of  social  and  personal  problems,  and  have  some  consequence  for  the  development 
of  penonality,  broken  homes  do  not  have  any  systematic  effect  on  the  overall 
level  of  school  success." 

The  nationwide  Coleman  study  (1966)  included  assessments  of  a  dozen  environ¬ 
mental  variables  and  socioeconomic  indices  which  are  generally  thought  to  be 
major  sources  of  environmental  influence  in  determining  individual  and  group 
differences  in  scholastic  performance — such  factors  as:  reading  material  in  the 
home,  cultural  amenities  in  the  home,  structural  integrity  of  the  home,  foreign 
language  in  the  home,  preschool  attendance,  parents'  education,  parents'  educa¬ 
tional  desires  for  child,  parents'  interest  in  child's  school  work,  time  spent  on 
homework,  child’s  self-concept  (self-esteem),  and  so  on.  These  factors  are  all 
correlated— in  the  expected  direction — with  scholastic  performance  within  each 
of  the  racial  or  ethnic  groups  studied  by  Coleman.  Yet,  interestir^ly  enough,  they 
are  not  systematically  correlated  with  differences  between  groups.  For  example, 
by  far  the  most  environmentally  disadvantaged  groups  in  the  Coleman  study  are 
the  American  Indians.  On  every  environmental  index  they  average  lower  than 
the  Negro  samples,  and  overall  their  environmental  rating  is  about  as  far  below 
the  Negro  average  as  the  Negro  rating  is  below  the  white  average.  (As  pointed 
out  by  Kuttner  [1968,  p.  707  ],  American  Indians  are  much  more  disadvantaged 
than  Negroes,  or  any  other  minority  groups  in  the  United  flutes,  on  a  host  af 
other  factors  not  assessed  by  Coleman,  such  as  Income,  unemployment,  standards 
of  health  care,  life  expectancy,  and  infant  mortality.)  Yet  the  American  Indian 
ability  and  achievement  test  scores  average  about  half  a  standard  deviation 
higher  than  the  scores  of  Negroes.  The  differences  were  in  favor  of  the  Indian 
children  on  each  of  the  four  tests  used  by  Coleman:  non-verbal  intelligence,  ver- 


« 


157 


) 

bal  intelligence,  reeding  comprehension,  and  math  achievement.  II  the  environ* 
mental  factors  assessed  by  Coleman  are  the  major  determinants  of  Negro-white 
differences  that  many  social  scientists  have  claimed  they  are,  it  is  hard  to  see  why 
such  factors  should  act  in  reverse  fashion  in  determining  differences  between 
Negroes  and  Indians,  especially  in  view  of  the  fact  that  within  each  group  the 
factors  are  significantly  correlated  in  the  expected  direction  with  achievement. 

lerijy  Developmental  Differences.  A  number  of  students  of  child  development 
have  noted  the  developmental  precocity  of  Negro  infants,  particularly  in  motoric 
behavior.  Geber  (1958)  and  Geber  and  Dean  (iggy)  have  reported  this  precocity 
also  in  African  infants.  It  hardly  appears  to  be  environmental,  since  it  is  evident 
in  nine-hour-old  infants.  Cravioto  (igfifi,  p.  78)  has  noted  that  the  Gesell  tests 
of  infant  behavioral  development,  which  are  usually  considered  suitable  only  for 
children  over  four  weeks  of  age,  “can  be  used  with  younger  African,  Mexican, 
and  Guatemalan  infants,  since  their  development  at  two  or  three  weeks  is  similar 
to  that  of  Western  European  infants  two  or  three  times  as  old."  Bayley's  (iffiga) 
study  of  a  representative  sample  of  600  American  Negro  infants  up  to  ig  months 
of  age,  using  the  Bayiey  Infant  Scales  of  Mental  and  Motor  Development,  also 
found  Negro  infants  to  have  significantly  higher  scores  than  white  infants  in 
their  first  year.  The  difference  is  hugely  attributable  to  the  motor  items  in  the 
Bayiey  test.  For  example,  about  go  percent  of  white  infanta  as  compared  with 
about  60  percent  of  Negro  infants  between  g  and  se  months  were  able  to  “pass" 
such  tests  as  "pat-e-cake"  muscular  coordination,  and  ability  to  walk  with  help, 
to  hand  alone,  and  to  walk  alone.  The  highest  scores  for  any  group  on  the  Bayiey 
scales  that  I  have  found  in  my  search  of  the  literature  were  obtained  by  Negro 
leftists  in  the  poorest  sections  «f  Durham,  North  Carolina.  The  older  siblings  of 
them  infants  have  an  average  'O  of  about  to.  The  infants  up  to  6  months  of  age, 
however,  have  a  Developmental  Motor  Quotient  (DMQ)  nearly  one  standard 
deviation  above  white  norms  and  a  Developmental  IQ  (i.e.,  the  non-motor  items 
of  the  Bayiey  teak)  of  about  half  a  standard  deviation  above  white  norms  (Dur¬ 
ham  Education  Improveoaent  Pragmas.  igfifffiy,  a,  b). 

The  DMQ,  as  pointed  out  previously,  comlatas  negatively  in  the  white  popu¬ 
lation  with  sodooconomic  statue  and  with  later  IQ.  Since  lower  SES  Negro  and 
white  school  children  are  more  alike  in  IQ  than  are  upper  SES  children  of  the 
two  groups  (Wilson,  igfiy),  one  might  expect  greater  DMQ  dtfferencm  in  favor  of 
Negro  infants  in  high  socioeconomic  Negro  and  white  samples  than  in  low  socio¬ 
economic  samples.  This  is  just  what  Waltctv  (igfiy)  found.  High  SES  Negro  in¬ 
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(ants  significantly  exceeded  whites  in  total  score  on  the  Gesell  developmental 
schedules  at  it  weeks  of  age,  while  low  SES  Negro  and  white  infants  did  not 
differ  significantly  overall.  (The  only  difference,  on  a  single  subscale,  fjvoied  the 
white  infants.) 

It  should  also  be  noted  that  developmental  quotients  are  usually  depressed  by 
adverse  prenatal,  perinatal,  and  postnatal  complications  such  as  lack  of  oxygen, 
prematurity,  and  nutritional  deficiency. 

Another  relationship  of  interest  is  the  finding  that  the  negative  correlation 
between  DMQ  and  later  IQ  is  higher  in  boys  than  in  girls  (Bayley,  1966,  p.  197) 
Bronfenbrenner  (1967,  p.  91a)  cites  evidence  which  shows  that  Negro  boys  per¬ 
form  relatively  less  well  in  school  than  Negro  girls;  the  sex  difference  is  much 
greater  than  is  found  in  the  white  population.  Bronfenbrenner  (1967,  p.  913)  says. 
"It  is  noteworthy  that  these  sex  differences  in  achievement  are  observed  among 
Southern  as  well  as  Northern  Negroes,  are  present  at  every  socioeconomic  level, 
and  tend  to  increase  with  age.” 

Physiological  Indices.  The  behavioral  precocity  of  Negro  infants  is  also  parallel¬ 
ed  by  certain  physiological  indices  of  development.  For  example,  x-rays  show 
that  bone  development,  as  indicated  by  the  rate  of  ossification  of  cartilege,  is 
more  advanced  in  Negro  as  compared  with  white  babies  of  about  the  same  socio¬ 
economic  background,  and  Negro  babies  mature  at  a  lower  birth-weight  than 
white  babies  (Naylor  k  Myrianthopoulos,  1967,  p.  81). 

It  has  also  been  noted  that  brain  wave  patterns  in  African  newborn  infants 
show  greater  maturity  than  is  usually  found  in  the  European  newborn  child 
(Nilson  k  Dean,  1959).  This  finding  especially  merits  further  study,  since  there 
is  evidence  that  brain  waves  have  some  relationship  to  IQ  (Medical  World  News, 
1968),  and  since  at  least  one  aspect  of  brain  waves— the  visually  evoked  potential 
—has  a  very  significant  genetic  component,  showing  a  heritability  of  about  .80 
(unconnected  for  attenuation)  (Dustman  fc  Beck,  1965). 

Magnitude  of  Adult  Negro-White  Differences.  The  largest  sampling  of  Negro  and 
white  intelligence  test  scores  resulted  from  the  administration  of  the  Armed 
Forces  Qualification  Test  (AFQT)  to  a  national  sample  of  over  10  million  men 
between  the  ages  of  18  and  t6.  As  of  1966,  the  overall  bilure  rate  for  Negroes  was 
68  percent  as  compared  with  19  percent  for  whites  (U.8.  News  and  World  Report, 
1966).  (The  failure  cut-off  score  that  yields  these  percentages  is  roughly  equiva¬ 
lent  to  a  Stanford-Binet  IQ  of  86.)  Moynihan  (1965)  has  estimated  that  during 
the  same  period  in  which  the  AFQT  was  administered  to  these  large  represents- 


five  samples  of  Negro  and  while  male  youths,  approximately  one-half  of  Negro 
families  could  be  considered  as  middle-class  or  above  by  the  usual  socioeconomic 
criteria.  So  even  if  we  assumed  that  all  of  the  lower  50  percent  of  Negroes  on  the 
SES  scale  failed  the  AFQT,  it  would  still  mean  that  at  least  36  percent  of  the 
middle  SES  Negroes  failed  the  test,  a  failure  rate  almost  twice  as  high  as  that  of 
the  white  population  for  all  levels  of  SES. 

Do  such  findings  raise  any  question  as  to  the  plausibility  of  theories  that  postu¬ 
late  exclusively  environmental  factors  as  sufficient  causes  for  the  observed 
differences? 

Why  Raise  Intelligence? 

If  the  intelligence  of  the  whole  population  increased  and  our  IQ  tests  were 
standardised  anew,  the  mean  IQ  would  again  be  made  equal  to  100,  which,  by 
definition,  is  the  average  for  the  population.  Thus,  in  order  to  speak  sensibly 
of  raising  intelligence  we  need  an  absolute  frame  of  reference,  and  for  simplic¬ 
ity’s  sake  we  will  use  the  pretent  distribution  of  IQ  as  our  reference  scale.  Then 
it  will  not  be  meaningless  to  speak  of  the  average  IQ  of  the  population  shiftily 
to  values  other  than  100. 

Would  there  be  any  real  advantage  to  shifting  the  entire  distribution  of  in¬ 
telligence  upward?  One  way  to  answer  this  question  is  to  compare  the  educa¬ 
tional  attainments  of  children  in  different  schools  whose  IQ  distributions  center 
around  means  of,  say,  85,  too,  and  1 15.  As  pointed  out  earlier,  there  is  a  relation¬ 
ship  between  educational  attainments  and  the  occupations  that  are  open  to  in¬ 
dividuals  on  leaving  school.  Perusal  of  the  want-ads  in  any  metropolitan 
newspaper  reveals  that  there  are  extremely  few  jobs  advertised  which  are  suitable 
to  the  level  of  education  and  skills  typically  found  below  IQs  of  85  or  90,  while 
we  see  day  after  day  in  the  want-ads  hundreds  of  jobs  which  call  for  a  level  of  edu¬ 
cation  and  skills  typically  found  among  school  graduates  with  IQs  above  110. 
These  jobs  go  begging  to  be  filled.  The  fact  is,  there  are  not  nearly  enough  mini¬ 
mally  qualified  persons  to  fill  them. 

One  may  sensibly  ask  the  question  whether  our  collective  national  intelligence 
is  adequate  to  meet  the  growing  needs  of  our  increasingly  complex  industrial 
society.  In  a  bygone  era,  when  the  entire  population's  work  consisted  almost 
completely  of  gathering  or  producing  food  by  primitive  means,  there  was  little 
need  for  a  large  number  of  persons  with  IQs  much  above  100.  Few  of  the  jobs 
that  had  to  be  done  at  that  time  required  the  kinds  of  abstract  intelligence  and 


academic  training  which  are  now  in  such  seemingly  short  supply  in  relation  to 
the  demand  in  our  modem  society.  For  many  years  the  criterion  for  mental  re* 
tardation  was  an  IQ  below  70.  In  recent  years  the  National  Association  for 
Mental  Retardation  has  raised  the  criterion  to  an  IQ  of  85,  since  an  increasing 
proportion  of  persons  of  more  than  1  standard  deviation  below  the  average  in 
IQ  are  unable  to  get  along  occupationally  in  today's  world.  Persons  with  IQs  of 
85  or  less  are  finding  it  increasingly  difficult  to  get  jobs,  any  jobs,  because  they 
are  unprepared,  for  whatever  reason,  to  do  the  jobs  that  need  doing  in  this  in* 
dustrialized,  technological  economy.  Unless  drastic  changes  occur— in  the  popula¬ 
tion,  in  educational  outcomes,  or  in  the  whole  system  of  occupational  training 
and  selection — it  is  hard  to  see  how  we  can  avoid  an  increase  in  the  rate  of  the 
so-called  “hard-core"  unemployed.  It  takes  more  knowledge  and  cleverness  to 
operate,  maintain,  or  repair  a  tractor  than  to  till  a  field  by  hand,  and  it  takes 
more  skill  to  write  computer  programs  than  to  operate  an  adding  machine.  And 
apparently  the  trend  will  continue. 

It  has  been  argued  by  Harry  and  Margaret  Harlow  that  “human  beings  in  our 
world  today  have  no  more,  or  little  more,  than  the  absolute  minimal  intellec¬ 
tual  endowment  necessary  for  achieving  the  dvilixation  we  know  today"  (Harlow 
tc  Harlow,  196a,  p.  34)*  They  depict  where  we  would  probably  be  if  man's  average 
genetic  endowment  for  intelligence  had  never  risen  above  the  level  corresponding 
to  IQ  75:  ". . .  the  geniuses  would  barely  exceed  our  normal  or  average  level; 
comparatively  few  would  be  equivalent  in  ability  to  our  average  high  school 
graduates.  There  would  be  no  individuals  with  the  normal  intellectual  capacities 
essential  for  making  major  discoveries,  and  there  could  be  no  civilisation  as  we 
know  it." 

It  may  well  be  true  that  the  kind  of  ability  we  now  call  intelligence  was  needed 
in  a  certain  percentage  of  the  human  population  for  our  civilization  to  have 
arisen.  But  while  a  small  minority— perhaps  only  one  or  two  percent— of  highly 
gifted  individuals  were  needed  to  advance  dvilization,  the  vast  majority  were 
able  to  assimilate  the  consequences  of  these  advances.  It  may  take  a  Leibnitz  or 
a  Newton  to  invent  the  calculus,  but  almost  any  college  student  can  learn  it  and 
use  it. 

Since  intelligence  (meaning  g)  is  not  the  whole  of  human  abilities,  there  may 
be  some  fallacy  and  some  danger  in  making  it  the  sine  quo  non  fitness  to  (day 
a  productive  role  in  modem  sodety.  We  should  not  assume  certain  ability  re¬ 
quirements  for  a  job  without  establishing  these  requirements  as  a  fact  How  often 
do  employment  tests,  Civil  Service  examinations,  the  requirement  of  a  high  school 
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diploma,  and  the  like,  constitute  hurdles  that  are  irrelevant  to  actual  perfor¬ 
mance  on  the  job  for  which  they  are  intended  as  a  screening  device?  Before  going 
overboard  iu  deploring  the  fact  that  disadvantaged  minority  groups  fail  to  clear 
many  of  tlte  hurdles  that  are  set  up  for  certain  jobs,  we  should  determine  whether 
the  educational  and  mental  test  barriers  that  stand  at  the  entrance  to  many  of 
g,  these  employment  opportunities  are  actually  relevant-  They  may  be  relevant  only 
in  the  correlational  sense  that  the  test  predicts  success  on  the  job,  in  which  case 
we  should  also  know  whether  the  test  measures  the  ability  actually  required  on 
the  job  or  measures  only  characteristics  that  happen  to  be  correlated  with  some 
third  factor  which  is  really  essential  for  job  performance.  Changing  people  in 
terms  of  the  really  essential  requirements  of  a  given  job  may  be  much  more  fea¬ 
sible  than  trying  to  increase  their  abstract  intelligence  or  level  of  performance 
in  academic  subjects  so  that  they  can  pass  irrelevant  tests. 

/Q  Gains  from  Environmental  Improvement 

As  was  pointed  out  earlier,  since  the  environment  acts  as  a  threshold  variable 
with  respect  to  IQ,  an  overall  increase  in  IQ  in  a  population  in  which  a  great 
majority  are  above  the  threshold,  such  that  most  of  the  IQ  variance  is  due  to 
heredity,  could  not  be  expected  to  be  very  large  if  it  had  to  depend  solely  upon 
improving  the  environment  of  the  economically  disadvantaged.  This  is  not  to  say 
that  such  improvement  is  not  to  be  desired  for  its  own  sake  or  that  it  would  not 
boost  the  educational  potential  of  many  disadvantaged  children.  An  unrealis¬ 
tically  high  upper  limit  of  what  one  could  expect  can  be  estimated  from  figures 
given  by  Schwebel  (1968,  p.  110).  He  estimates  that  a6  percent  of  the  children 
in  the  population  can  be  called  environmentally  deprived.  He  estimates  the 
frequencies  of  their  IQs  in  each  portion  of  the  IQ  scale;  their  distribution  is 
skewed,  with  higher  frequencies  in  the  lower  IQ  categories  and  an  overall  mean 
IQ  of  90.  Next,  he  assumes  we  could  add  to  points  to  each  deprived  child’s  IQ 
by  giving  him  an  abundant  environment.  (The  figure  of  to  IQ  points  comes  from 
Bloom’s  (1964.  p.  89]  estimate  that  the  effect  of  extreme  enviromnenu  on  intelli¬ 
gence  is  about  to  IQ  points.)  The  net  effect  of  this  to-point  boost  in  the  IQ  of 
every  deprived  child  would  be  an  increase  in  the  population’s  IQ  from  too  to 
105.  But  this  seems  to  be  an  unrealistic  fantasy.  For  if  it  were  true  that  the  IQs 
of  the  deprived  group  could  be  raised  to  points  by  a  good  environment,  and  if 
Schwebel’s  estimate  of  >6  percent  correctly  represents  the  incidence  of  depriva¬ 
tion,  then  the  deprived  children  would  be  boosted  to  an  average  IQ  of  1 10,  which 
is  7  points  higher  than  the  mean  of  103  for  the  non-deprived  population!  There 
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is  no  reason  to  believe  that  the  IQs  of  deprived  children,  given  an  environment 
of  abundance,  would  rise  to  a  higher  level  than  the  already  privileged  children’s 
IQs.  The  overall  boost  in  the  population  IQ  would  probably  be  more  like  i  or  a 
IQ  points  rather  than  5.  (Another  anomaly  of  Schwebel's  “analysis"  is  that  after 
a  so-point  IQ  boost  is  granted  to  the  deprived  segment  of  the  population,  the 
only  persons  left  in  the  mentally  retarded  range  are  the  non-deprived,  with  7  per* 
cent  of  them  below  IQ  80  as  compared  with  zero  percent  of  the  deprivedl) 

Fewer  persons,  however,  are  seriously  concerned  about  whether  or  not  we 
could  appreciably  boost  the  IQ  of  the  population  as  a  whole.  A  more  feasible 
and  urgent  goal  is  to  foster  the  educational  and  occupational  potential  of  the 
disadvantaged  segment  of  the  population.  The  pursuit  of  this  aim,  of  course, 
must  involve  advances  not  only  in  education,  but  in  public  health,  in  social 
services,  and  in  welfare  and  employment  practices.  In  considering  all  feasible 
measures,  one  must  also  take  inventory  of  forces  that  may  be  working  against 
the  accomplishment  of  amelioration.  We  should  not  overlook  the  fact  that  so¬ 
cial  and  economic  conditions  not  only  have  direct  environmental  effects,  but 
indirectly  can  have  biological  consequences  as  well,  consequences  that  could 
oppose  attempts  to  improve  the  chances  of  the  disadvantaged  to  assume  pro¬ 
ductive  roles  in  society. 

Possible  Dysgenic  Trends 

In  one  large  midwestern  city  it  was  found  that  one-third  of  all  the  children  in 
classes  for  the  mentally  retarded  (IQ  leu  than  75)  came  from  one  small  area  of 
the  city  comprising  only  five  percent  of  the  city’s  population  (Heber,  1968).  A 
representative  sample  of  88  mothers  having  at  least  one  school-age  child  in 
this  neighborhood  showed  an  average  of  7.6  children  per  mother.  In  families  of 
8  or  more,  nearly  half  the  children  over  is  years  of  age  had  IQs  below  7$  (Heber, 
Dener,  It  Conry,  1968).  The  authors  note  that  not  all  low  SES  families  contributed 
equally  to  the  rate  of  mental  retardation  in  this  area;  certain  specifiable  families 
had  a  greatly  disproportionate  number  of  retarded  childrea  Mothers  with  IQs 
below  80,  for  example,  accounted  for  over  80  percent  of  the  children  with  IQs 
under  80.  Completely  aside  from  the  hereditary  implications,  what  does  this 
mean  in  view  of  studies  of  foster  children  which  show  that  the  single  most  im¬ 
portant  factor  in  the  child’s  environment  with  respect  to  his  intellectual  develop¬ 
ment  is  his  foster  mother's  IQ?  This  variable  has  been  shown  to  make  the 
largest  independent  contribution  to  variance  in  children’s  IQs  of  any  environ¬ 
mental  factor  (Burks,  1918).  If  the  children  in  the  neighborhoods  studied  by 
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Heber,  which  are  typical  of  the  situation  in  many  of  our  large  cities,  have 
the  great  disadvantage  of  deprived  environments,  is  it  inappropriate  to  ask  the 
same  question  that  Florence  Goodenough  (1940,  p.  $>9)  posed  regarding  causal 
factors  in  retarded  Tennessee  mountain  children:  "Why  are  they  so  deprived?" 
When  a  substantial  proportion  of  the  children  in  a  community  suffer  a  deplorable 
environment,  one  of  the  questions  we  need  to  answer  is  who  creates  their  en- 
vironment?  Does  not  the  genetic  X  environment  interaction  work  both  ways,  the 
genotype  to  some  extent  making  its  own  environment  and  that  of  its  progeny? 

In  reviewing  evidence  from  foster  home  studies  on  environmental  amelioration 
of  IQs  below  7g  (the  range  often  designated  as  indicating  cultural-familial  retar¬ 
dation)  Heber,  Dever,  and  Conry  (1968,  p.  17)  state:  "The  conclusion  that 
changes  in  the  living  environment  can  cause  very  large  increments  in  IQ  for  the 
cultural-familial  retardate  is  not  warranted  by  these  data." 

What  is  probably  the  largest  study  every  made  of  familial  influences  in  mental 
retardation  (defined  in  this  study  as  IQ  less  than  70)  involved  investigation  of 
more  than  80,000  relatives  of  a  group  of  mentally  retarded  persons  by  the  Dight 
Institute  of  Genetics,  University  of  Minnesota  (Reed  ft  Reed,  1965).  From  this 
large-scale  study,  Sheldon  and  Elizabeth  Reed  estimated  that  about  80  percent  of 
mentally  retarded  (IQ  less  than  70)  persons  in  the  United  States  have  a  retarded 
parent  or  a  normal  parent  who  has  a  retarded  sibling.  The  Reeds  state:  "One 
inescapable  conclusion  is  that  the  transmission  of  mental  retardation  from  par¬ 
ent  to  child  is  by  far  the  most  important  single  factor  in  the  persistence  of  this 
social  misfortune"  (p  48).  'The  transmission  of  mental  retardation  from  one 
generation  to  the  next,  should,  therefore,  receive  much  more  critical  attention 
than  it  has  in  the  past  It  seems  fair  to  state  that  this  problem  has  been  largely 
ignored  on  the  assumption  that  if  our  social  agencies  function  better,  that  if 
everyone’s  environment  were  improved  sufficiently,  then  mental  retardation 
would  cease  to  be  a  major  problem"  (p.  77). 

An  interesting  sidelight  of  the  Reeds'  study  is  the  finding  that  in  a  number  of 
families  in  which  one  or  both  parents  had  IQs  below  70  and  in  which  the  en¬ 
vironment  they  provided  their  children  was  deplorably  deprived,  there  were  a 
few  children  of  average  and  superior  IQ  (as  high  as  150  or  above)  and  superior 
scholastic  performance.  From  a  genetic  standpoint  the  occurrence  of  such  chil¬ 
dren  would  be  expected.  It  is  surprising  from  a  strictly  environmental  stand¬ 
point.  But,  even  though  some  proportion  of  the  children  of  retarded  parents  are 
obviously  intellectually  well  endowed,  who  would  wish  upon  them  the  kind  of 
environment  typically  provided  by  retarded  parents?  An  investigation  conducted 
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in  Denmark  concluded  that  *'. . .  it  is  a  very  severe  psychical  trauma  for  a  nor¬ 
mally  gifted  child  to  grow  up  in  a  home  where  the  mother  is  mentally  deficient" 
(Jepsen  &  Bredmose,  1956,  p.  *09).  Have  we  thought  sufficiently  of  the  rights 
of  children — of  their  right  to  be  born  with  fair  odds  against  being  mentally  re¬ 
tarded,  not  to  have  a  retarded  parent,  and  with  fair  odds  in  favor  of  having 
the  genetic  endowment  needed  to  compete  on  equal  terms  with  the  majority  of 
persons  in  society?  Can  we  reasonably  and  humanely  oppose  such  rights  of 
millions  of  children  as  yet  not  born? 

Is  Our  National  IQ  Declining!  It  has  long  been  known  that  there  is  a  substan¬ 
tial  negative  correlation  (averaging  about  -.30  in  various  studies)  between  in¬ 
telligence  and  family  size  and  between  social  class  and  family  size  (Anastasi, 
1956).  Children  with  many  siblings,  on  the  average,  have  lower  IQs  than  chil¬ 
dren  in  small  families,  and  the  trend  is  especially  marked  for  families  of  more 
than  five  (Gottesman,  1968).  This  fact  once  caused  concern  in  the  United 
States,  and  even  more  so  in  Britain,  because  of  its  apparent  implication  of  a  de¬ 
clining  IQ  in  the  population.  If  more  children  are  bom  to  persons  in  the  lower 
half  of  the  intelligence  distribution,  one  would  correctly  predict  a  decline  in  the 
average  IQ  of  the  population.  In  a  number  of  large-scale  studies  addressed  to 
the  issue  in  Britain  and  the  United  States  some  >0  years  ago,  no  evidence  was 
found  for  a  general  decline  in  IQ  (Duncan,  195a).  The  paradox  of  the  apparent 
failure  of  the  genetic  prediction  to  be  manifested  was  resolved  to  the  satisfaction 
of  most  geneticists  by  three  now  famous  studies,  one  by  Higgins,  Heed,  and 
Reed  (196s),  the  others  by  Bajema  (1963,  1966).  All  previous  analyses  had  been 
based  on  IQ  comparisons  of  children  having  different  numbers  of  siblings,  and 
this  was  their  weakness.  The  data  needed  to  answer  the  question  properly  con- 
sat  of  the  average  number  of  children  bom  to  all  individuals  at  every  level  of 
IQ.  It  was  found  in  the  three  studies  that  if  persons  with  very  low  IQs  married 
and  had  children,  they  typically  had  a  large  number  of  children.  But— it  was  also 
found  that  relatively  few  persons  in  the  lower  tail  of  the  IQ  distribution  ever 
married  or  produced  children,  and  to  their  reproduction  rate  is  more  than 
counterbalanced  by  persons  at  the  upper  end  of  the  IQ  scale,  nearly  all  of  whom 
marry  and  have  children.  The  data  of  these  studies  are  shown  in  Figure  15. 

In  my  opinion  these  studies  are  far  from  adequate  to  settle  this  issue  and  thus 
do  not  justify  complacency.  They  cannot  be  generalized  much  beyond  the  partic¬ 
ular  generation  which  the  data  represent  or  to  other  than  the  white  popula¬ 
tion  on  which  these  studies  were  based.  The  population  sampled  by  Bajema 
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FIGURE  15. 

Mean  number  of  children  per  adult  individual  ( including  those  who  are  child¬ 
less)  at  each  level  of  IQ,  in  two  samples  of  white  American  populations.  Note 
in  each  sample  the  btmodal  relationship  between  fertility  and  IQ. 


(1963,  1966),  for  example,  consisted  of  native-born  American  whites,  predomin¬ 
antly  Protestant,  with  above-average  educational  attainments,  living  all  or  most 
of  their  lives  in  an  urban  environment,  and  having  most  of  their  children 
before  World  War  II.  Results  from  a  study  of  this  population  cannot  be  confi¬ 
dently  generalized  to  other,  quite  dissimilar  segments  of  our  national  population. 
The  relationship  between  reproductive  rate  and  IQ  found  by  Bajema  and  by 
Higgins  et  al.  inay  very  well  not  prevail  in  every  population  group.  Thus  the 
evidence  to  date  has  not  nullified  the  question  of  whether  dysgenic  trends  are 
operating  in  some  sec  ton. 
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If  thin  conclusion  is  not  unwarranted,  then  our  lack  of  highly  relevant  informa¬ 
tion  on  this  issue  with  respect  to  our  Negro  population  is  deplorable,  and  no  one 
should  be  more  concerned  about  it  tha  i  the  Negro  community  itself.  Certain 
census  statistics  suggest  that  there  might  be  forces  at  work  which  could  create  and 
widen  the  genetic  aspect  of  the  average  difference  in  ability  between  the  Negro 
and  white  populations  in  the  United  States,  with  the  possible  consequence  that 
the  improvement  of  educational  facilities  and  increasing  equality  of  opportu¬ 
nity  will  have  a  decreasing  probability  of  producing  equal  achievement  or  con¬ 
tinuing  gains  in  the  Negro  population’s  ability  to  compete  on  equal  terms. 
The  relevant  statistics  have  been  presented  by  Moynihan  (1966).  The  differ¬ 
ential  birthrate,  as  a  function  of  socioeconomic  status,  is  greater  in  the  Negro 
than  in  the  white  population.  The  data  showing  this  relationship  for  one  repre¬ 
sentative  age  group  from  the  U.S.  Census  of  i960  are  presented  in  Figure  16. 

Negro  middle-  and  upper-class  families  have  fewer  children  than  their  white 
counterparts,  while  Negro  lower-class  families  have  more.  In  i960,  Negro  women 
of  ages  J5  to  44  married  to  unskilled  laborers  had  4.7  children  as  compared  with 
3.8  for  non-Negro  women  in  the  same  situation.  Negro  women  married  to  pro¬ 
fessional  or  technical  workers  had  only  1.9  children  as  compared  with  a.4  for  white 
women  in  the  same  circumstances.  Negro  women  with  annual  incomes  below 
$sooo  averaged  5.3  children.  The  poverty  rate  for  families  with  5  or  6  children 
is  3  yt  times  as  high  as  that  for  families  with  one  or  two  children  (Hill  ft  Jaffe, 
1966).  That  these  figures  have  some  relationship  to  intellectual  ability  is  teen  in 
the  fact  that  3  out  of  4  Negroes  failing  the  Armed  Forces  Qualification  Test  come 
from  families  of  four  or  more  children. 

Another  factor  to  be  considered  is  average  generation  time,  defined  as  the 
number  of  years  it  takes  for  the  parent  generation  to  reproduce  its  own  number. 
This  period  is  significantly  less  in  the  Negro  than  in  the  white  population.  Also, 
as  noted  in  the  study  of  fiajema  (1966),  generation  length  is  inversely  related  to 
educational  attainment  and  occupational  status;  therefore  a  group  with  shorter 
generation  length  is  more  likely  subject  to  a  possible  dysgenic  effect 
Much  more  thought  and  research  should  be  given  to  the  educational  and  so¬ 
cial  implications  of  these  trends  for  the  future.  Is  there  a  danger  that  current 
welfare  policies,  unaided  by  eugenic  foresight  could  lead  to  the  genetic  en¬ 
slavement  of  a  substantial  segment  of  our  population?  The  possible  consequences 
of  our  failure  seriously  to  study  these  questions  may  well  be  viewed  by  future 
generations  as  our  society’s  greatest  injustice  to  Negro  Americans. 
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Low  Index  of  Socioeconomic  Status  High 


FIGURE  16. 

Average  number  of  children  per  woman  25  to  29  years  of  age,  married  once, 
with  husband  present,  by  race  and  socioeconomic  status.  From  1960  UA.  Census. 
(After  Mitra,  1966.) 

• 

Intensive  Educational  Intervention 

We  began  with  mention  of  several  of  the  major  compensatory  education  pro¬ 
grams  and  their  general  lack  of  success  in  boosting  the  scholastic  performance 
of  disadvantaged  children.  It  has  been  claimed  that  such  mammoth  programs 
have  not  been  adequately  pinpointed  to  meeting  specific,  fine-grained  cultural 
and  cognitive  needs  of  these  children  and  therefore  should  not  be  expected  to 
produce  the  gains  that  could  result  from  more  intensive  and  more  carefully  fo- 
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cused  programs  in  which  maximum  cultural  enrichment  and  instructional  in¬ 
genuity  are  lavished  on  a  small  group  of  children  by  a  team  of  experts. 

The  scanty  evidence  available  seems  to  bear  this  out.  While  massive  compen¬ 
satory  programs  have  produced  no  appreciable  gains  in  intelligence  or  achieve¬ 
ment  (as  noted  on  pp.  »-}),  the  majority  of  small-scale  experiments  in  boosting 
the  IQ  and  educational  performance  of  disadvantaged  children  have  produced 
significant  gains.  It  is  interesting  that  the  magnitude  of  claimed  gains  generally 
decreases  as  one  proceeds  from  reports  in  the  popular  press,  to  informal  verbal 
reports  heard  on  visits  at  research  sites  and  in  private  correspondence,  to  papers 
read  at  meetings,  to  published  papers  without  presentation  of  supporting  data, 
and  to  published  papers  with  supporting  data.  I  will  confine  my  review  to  some  of 
the  major  studies  in  the  last  category. 

First,  some  general  observations. 

Magnitude  of  Gains.  The  magnitude  of  IQ  and  scholastic  achievement  gains 
resulting  from  enrichment  and  cognitive  stimulation  programs  authentically 
range  between  about  5  and  to  points  for  IQs,  and  between  about  one-half  to  two 
standard  deviations  for  specific  achievement  measures  (reading,  arithmetic, 
spelling,  etc.).  Heber  (1968)  reviewed  19  intensive  preschool  programs  for  dis¬ 
advantaged  children  and  found  they  resulted  in  an  average  gain  in  IQ  (at  the 
time  of  children’s  leaving  the  preschool  program)  of  between  5  and  10  points;  the 
average  gain  was  about  the  same  for  children  whose  initial  IQs  were  below  90  as 
for  those  of  90  and  above. 

The  amount  of  gain  is  related  to  several  factors.  The  intensity  and  specificity 
of  the  instructional  aspects  of  the  program  seem  to  make  a  difference.  Ordinary 
nursery  school  attendance,  with  a  rather  diffuse  enrichment  program  but  with 
little  effort  directed  at  development  of  specific  cognitive  skills,  generally  results 
in  a  gain  of  5  or  6  IQ  points  in  typical  disadvantaged  preschoolers.  If  special 
cognitive  training,  especially  in  verbal  skills,  is  added  to  the  program,  the  average 
gain  is  about  10  points— slightly  more  or  less  depending  on  the  amount  of  verbal 
content  in  the  tests.  Average  gains  rarely  go  above  this,  but  when  the  program  Is 
extended  beyond  the  classroom  into  the  child’s  home,  and  there  is  intensive  in¬ 
struction  in  specific  skills  under  short  but  highly  attention-demanding  daily 
sessions,  as  in  the  BereiteT-Engelmann  program  (1966),  about  a  third  of  the 
children  have  shown  gains  of  as  much  as  so  points. 

Average  gains  of  more  than  to  or  15  points  have  not  been  obtained  on  any 
sizeable  groups  or  been  shown  to  persist  or  to  be  replicable  in  similar  groups, 


although  there  have  been  claims  that  average  gains  of  to  or  more  points  can  be 
achieved  by  removing  certain  cultural  and  attitudinal  barriers  to  learning.  The 
actual  evidence,  however,  warrants  the  caution  expressed  by  Bereiter  and  Engel- 
mann  (1966,  p.  7):  "  ‘Miracle  cures’  of  this  kind  are  sometimes  claimed  to  work 
with  disadvantaged  children,  as  when  a  child  is  found  to  gain  to  points  or  so  in 
IQ  after  a  few  months  of  preschool  experience.  Such  enormous  gains,  however, 
are  highly  suspect  to  anyone  who  is  familiar  with  mental  measurements.  It  is  a 
fair  guess  that  the  child  could  have  done  as  well  on  the  first  test  except  that  he 
misinterpreted  the  situation,  was  frightened  or  agitated,  or  was  not  used  to  re¬ 
sponding  to  instructions.  Where  genuine  learning  is  concerned,  enormous 
leaps  simply  do  not  occur,  and  leaps  of  any  kind  do  not  occur  without  sufficient 
cause." 

The  initial  IQ  on  entering  also  has  some  effect,  and  this  fact  may  be  obscured 
if  various  studies  are  coarsely  grouped.  Bereiter  and  Engelmann  (1966,  p.  16), 
in  analyzing  results  from  eight  different  preschools  for  culturally  disadvantaged 
children  that  followed  traditional  nursery  school  methods,  concluded  that  the 
children's  average  gain  in  IQ  is  A ml/  the  way  bom  their  initial  IQ  level  to  the 
normal  level  of  too.  This  rule  was  never  more  than  a  points  in  error  for  the 
studies  reviewed.  This  same  amount  of  IQ  gain  is  generally  noted  in  disad¬ 
vantaged  children  during  their  first  year  in  tegular  kindergarten  (Briton,  1967, 
>78). 

I  have  found  no  evidence  of  comparable  gains  in  non-disadvantaged  children. 
Probably  the  exceedingly  meager  gains  in  some  apparently  excellent  preschool 
programs  for  the  "disadvantaged”  are  attributable  to  the  fact  that  the  children 
in  them  did  not  come  from  a  sufficiently  deprived  home  background.  Such  can 
be  the  case  when  the  children  are  admitted  to  the  program  on  the  basis  of  "self- 
selection"  by  their  parents.  Parents  who  seek  out  a  nursery  school  or  volunteer 
their  children  for  an  experimental  preschool  are  more  apt  to  have  provided 
their  children  with  a  somewhat  better  environment  than  would  be  typical  for  a 
randomly  selected  group  of  disadvantaged  children.  This  seems  to  have  been  the 
case  in  Martin  Deutsch’s  intensive  preschool  enrichment  program  at  the  Institute 
of  Developmental  Studies  in  New  York  (Powledge,  1967).  Both  the  experimental 
group  (E)  and  the  self-selected  control  groups  (Cm)  were  made  up  of  Negro 
children  from  a  poor  neighborhood  in  New  York  Gty  whose  parents  applied 
for  their  admission  to  the  program.  The  E  group  received  intensive  educational 
attention  in  what  is  overall  the  most  comprehensive  and  elaborate  enrichment 
program  I  know  of.  The  C*  group,  of  course,  received  no  enriched  education. 
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The  initial  average  Sunford-Binet  IQi  of  the  I  and  Cm  group*  went  919*  wi 
94.69,  reipectively.  After  two  year*  in  the  enrichment  program,  the  E  group  had 
a  mean  IQ  of  95.59  and  the  Q,  group  had  96.5a.  Both  pro-  and  po*t-te*t  differ¬ 
ence*  are  nonsignificant.  The  enrichment  program  continued  for  a  third  year 
through  the  first  grade.  For  the  children  in  the  E  group  who  had  had  three  yean 
of  enrichment,  there  was  a  significant  gain  over  the  C  group  of  8  months  in 
reading  achievement  by  the  end  of  fint  grade,  a  score  above  national  norms.  This 
result  is  in  keeping  with  the  general  finding  that  enrichment  shows  a  greater 
effect  on  scholastic  achievement  than  on  IQ  per  se. 

Many  studies  have  employed  no  control  group  selected  on  exactly  the  same 
basis  as  the  experimental  group.  This  makes  it  virtually  impossible  to  evaluate 
the  effect  of  the  treatment  on  pit-test— post-test  gain,  and  the  problem  is  made 
more  acute  by  the  fact  that  enrichment  studies  often  pick  their  subjects  on  the 
basis  of  their  being  below  the  average  IQ  of  the  population  of  disadvantaged 
children  from  which  they  are  selected.  This  makes  statistical  regression  a  cer¬ 
tainty— the  group's  mean  will  increase  by  an  appreciable  amount  because  of  the 
imperfect  correlation  between  test-ietest  scores  over,  say,  a  one-year  interval. 
Since  this  correlation  is  known  to  be  considerably  lower  in  younger  than  in  older 
children,  there  will  be  considerably  greater  "gain"  due  to  regression  for  younger 
groups  of  children.  The  net  results  of  selecting  especially  backward  children  on 
the  basis  of  IQ  is  that  a  gain  in  IQ  can  be  predicted  which  is  not  at  all  attributable 
to  the  educational  treatment  given  to  the  children.  Studies  using  control  groups 
nearly  always  show  this  gain  in  the  control  group,  and  only  by  subtracting  the 
control  group’s  gain  from  the  experimental  group’s  gain  can  we  evaluate  the 
magnitude  of  the  treatment  effect  Only  the  gain  over  and  above  that  attributable 
to  regression  really  counts. 

Still  another  factor  is  involved  in  the  inverse  relationship  generally  found  be¬ 
tween  children's  age  and  the  siae  of  IQ  gains  in  an  enrichment  program.  Each 
single  item  gotten  right  in  a  test  like  the  Sunford-Binet  adds  increasingly  small¬ 
er  increments  to  the  IQ  as  children  get  older.  Each  Sunford-Binet  test  item,  for 
example,  is  worth  two  months  of  mental  age.  At  four  years  of  age  getting  just  two 
additional  items  right  will  boost  an  IQ  of  85  up  to  99.  The  same  absolute  amount 
of  improvement  in  test  performance  at  10  yean  of  age  would  boost  an  IQ  of  85  up 
to  only  88.  The  typical  range  of  gains  found  in  preschool  enrichment  programs, 
in  the  age  range  of  4  to  6,  are  about  what  would  be  expected  from  passing  an 
additional  two  to  four  items  in  the  Sunford-Binet  This  amount  of  gain 
should  not  be  surprising  on  a  test  which,  for  this  age  range,  consists  of  items 
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nther  similar  to  the  materials  and  activities  traditionally  found  in  nursery  schools 
—blocks,  animal  pictures,  puules,  bead  stringing,  copying  drawings,  and  the  like. 
1  once  visited  an  experimental  preschool  using  the  Stanford-Binet  to  assess  pre¬ 
test — post-test  gains,  in  which  some  of  the  Stanford-Binet  test  materials  were 
openly  accessible  to  the  children  throughout  their  time  in  the  school  as  part  of 
the  enrichment  paraphernalia.  Years  ago  Reymert  and  Hinton  (1940)  noted  this 
"easy  gain”  in  the  IQs  of  culturally  disadvantaged  preschoolers  on  tests  depend¬ 
ing  on  specific  information  such  as  being  able  to  name  parts  of  the  body  and  know¬ 
ing  names  of  familiar  objects.  Children  who  have  not  picked  up  this  information 
at  home  get  it  quickly  in  nursery  school  and  kindergarten. 

In  addition  to  these  factors,  something  else  operates  to  boost  scores  five  to  ten 
points  from  first  to  second  test,  provided  the  first  test  is  really  the  first.  When  I 
worked  in  a  psychological  clinic,  I  had  to  give  individual  intelligence  test*  to  a 
variety  of  children,  a  good  many  of  whom  came  from  an  impoverished  background. 
Usually  I  felt  these  children  were  really  brighter  than  their  IQ  would  indicate. 
They  often  appeared  inhibited  in  their  responsiveness  in  the  testing  situation 
on  their  first  visit  to  my  office,  and  when  this  was  the  case  I  usually  had  them 
come  In  on  two  to  four  different  days  for  half-hour  sessions  with  me  in  a  "play 
therapy”  room,  in  which  we  did  nothing  more  than  get  better  acquainted  by  play¬ 
ing  bail,  using  finger  paints,  drawing  on  the  blackboard,  making  things  out  of 
clay,  and  so  forth.  As  toon  as  the  child  seemed  to  be  completely  at  home  in  this 
setting,  I  would  retest  him  on  a  parallel  form  of  the  Stanford-Binet.  A  boost  in 
IQ  of  8  to  10  points  or  so  was  the  rule;  it  rarely  failed,  but  neither  was  the  gain 
very  often  much  above  this.  So  I  am  inclined  to  doubt  that  IQ  gains  up  to  this 
amount  in  young  disadvantaged  children  have  much  of  anything  to  do  with 
changes  in  ability.  They  are  largely  a  result  simply  of  getting  a  more  accurate 
IQ  by  testing  under  more  optimal  conditions.  Part  of  creating  more  optimal 
conditions  in  the  case  of  disadvantaged  children  consists  of  giving  at  least  two 
tests,  the  first  only  for  practice  and  for  letting  the  child  get  to  know  the  examiner. 

I  would  put  very  little  confidence  in  a  single  test  score,  especially  if  it  is  the 
child’s  first  test  and  more  especially  if  the  child  is  from  a  poor  background  and 
of  a  different  race  from  the  examiner.  But  I  also  believe  it  is  passible  to  obtain 
accurate  assessments  of  a  child’s  ability,  and  I  would  urge  that  attempts  to  eval¬ 
uate  preschool  enrichment  programs  measure  the  gains  against  initially  valid 
scores.  If  there  is  not  evidence  that  this  precaution  has  been  taken,  and  if  there 
is  no  control  group,  one  might  as  well  subtract  at  least  $  points  from  the  gain 
scores  as  having  little  or  nothing  to  do  with  real  intellectual  growth. 
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It  it  interesting  that  the  IQ  gains  typically  found  in  enrichment  programs  are 
of  about  the  same  magnitude  and  durability  as  those  found  in  studies  of  the 
effects  of  direct  coaching  and  practice  on  intelligence  tests.  The  average  IQ  gain 
in  such  studies  is  about  nine  or  ten  points  (Vernon,  1954). 

What  Is  Really  Changed  When  We  Boost  IQf  Test  scores  may  increase  after 
special  educational  treatment,  but  one  must  then  ask  which  components  of  test 
variance  account  for  the  gain.  Is  it  g  that  gains,  or  is  it  something  less  central  to 
our  concept  of  intelligence?  We  will  not  know  for  sure  until  someone  docs  a  fac¬ 
tor  analysis  of  pre-  and  post  test  scores,  including  a  number  of  ‘'reference"  tests 
that  were  not  a  part  of  the  pie-test  battery.  We  should  also  factor  analyse  the 
tests  at  the  item  level,  to  tee  which  types  of  test  items  reflect  the  most  gain.  Are 
they  the  items  with  the  highest  cultural  loadings?  It  is  worth  noting  that  the 
studies  showing  authentic  gains  used  tests  which  are  relatively  high  in  cultural 
loading.  I  have  found  no  studies  that  demonstrated  gains  in  relatively  noncul- 
tural  or  nonverbal  tests  like  Cattell’s  Culture  Fair  Tests  and  Raven’s  Progressive 
Matrices. 

Furthermore,  if  gain  consists  of  actual  improvement  in  cognitive  skills  rather 
than  of  acquisition  of  simple  information,  it  must  be  asked  whether  the  gain  in 
skill  represents  the  intellectual  skill  that  the  test  normally  measures,  and  which, 
because  of  the  test’s  high  heri lability,  presumably  reflects  some  important,  bio¬ 
logically  based  aspect  of  mental  development.  Let  me  cite  one  example.  In 
a  well-known  experiment  Cates  and  Taylor  (19x5)  gave  young  children  daily 
practice  over  several  months  in  repeating  auditory  digit  series,  just  like  the  digit 
span  subtests  in  the  Wedisier  and  Stanford-Binet  The  practice  resulted  in  a 
marked  gain  in  the  children’s  digit  span,  equivalent  to  an  IQ  gain  of  about  to 
points.  But  when  the  children  were  retested  after  an  interval  of  six  months  with¬ 
out  practicing  digit  recall,  their  digit  performance  was  precisely  at  the  level  ex¬ 
pected  for  their  mental  age  as  determined  by  other  tests.  The  gains  had  been  lost, 
and  the  digit  test  once  again  accurately  reflected  the  children's  overall  level  of 
mental  development,  as  it  did  before  the  practice  period.  The  well-known  later 
"fading”  of  IQ  gains  acquired  early  in  enrichment  programs  may  be  a  similar 
phenomenon. 

But  there  is  another  phenomenon  that  probably  is  even  more  important  as  one 
of  the  factors  working  against  the  persistence  of  initial  gains.  This  is  the  so-called 
"cumulative  deficit”  phenomenon,  the  fact  that  many  children  called  disadvan¬ 
taged  show  a  decline  in  IQ  from  preschool  age  through  at  least  elementary 
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school.  The  term  "cumulative  deficit"  may  not  be  inappropriate  in  iu  connota¬ 
tions  with  respect  to  scholastic  attainment,  but  it  is  probably  a  misleading  mis¬ 
nomer  when  applied  to  the  normal  negatively  accelerated  growth  rate  of  develop¬ 
mental  characteristics  such  as  intelligence.  The  same  phenomenon  can  be  seen 
in  growth  curves  of  stature,  but  no  one  would  refer  to  the  fact  that  some  children 
gain  height  at  a  slower  rate  and  level  off  at  a  lower  asymptote  u  a  "cumulative 
deficit."  In  short,  it  seems  likely  that  some  of  the  loss  in  initial  gains  is  due  to  the 
more  negatively  accelerated  growth  curve  for  intelligence  in  disadvantaged 
children  and  is  not  necessarily  due  to  waning  or  discontinuance  of  the  instruc¬ 
tional  effort.  The  effort  required  to  boost  IQ  from  80  to  go  at  4  or  5  years  of  age 
is  miniscule  compared  to  the  effort  that  would  be  required  by  age  9  or  10.  "Gains" 
for  experimental  children  in  this  range,  in  fact,  take  the  form  of  Superiority  over 
a  control  group  which  has  declined  in  IQ;  the  ''enriched”  group  is  simply  pre¬ 
vented  from  falling  behind,  so  there  is  no  absolute  gain  in  IQ,  but  only  an  advan¬ 
tage  relative  to  a  declining  control  group.  Because  of  the  apparently  ephemeral 
nature  of  the  initial  gains  teen  in  preschool  programs,  judgments  of  these  pro¬ 
grams'  effectiveness  in  making  a  significant  impact  on  intellectual  development 
should  be  based  on  long  range  results. 

A  further  step  in  proving  the  effectiveness  of  a  particular  program  is  to  demon¬ 
strate  that  it  can  be  applied  with  comparable  success  by  other  individuals  in 
other  schools,  and,  if  it  is  to  be  practicable  on  a  large  scale,  to  determine  if  it 
works  in  the  hands  of  somewhat  less  inspired  and  less  dedicated  practitioners 
than  the  few  who  originated  it  or  first  put  it  into  practice  on  a  small  scale.  As  an 
example  of  what  can  happen  when  a  small-scale  project  gets  translated  to  a  large- 
scale  one,  we  can  note  Kenneth  B.  Clark's  (196),  p.  160)  enthusiastic  and  optimis¬ 
tic  description  of  a  "total  push"  intensive  compensatory  program  which  originated 
in  one  school  serving  disadvantaged  children  in  New  York  City,  with  initially 
encouraging  results.  Clark  said,  "These  positive  results  can  be  duplicated  in 
every  school  of  this  type."  In  fact,  it  was  tried  in  40  other  New  York  schools,  and 
became  known  as  the  Higher  Horizons  program.  After  three  years  of  the  program 
the  children  in  it  showed  no  gains  whatever  and  even  avenged  slightly  lower  in 
achievement  and  IQ  than  similar  children  in  ordinary  schools  (U.S.  Commission 
on  Civil  Rights,  1967,  p.  1*5). 

Finally,  little  is  known  about  the  range  of  IQ  most  likely  to  show  genuine 
gains  under  enrichment.  None  of  the  data  I  have  seen  in  this  area  permits  any 
dear  judgment  on  this  matter.  It  would  be  unwarranted  to  assume  at  this  time 
that  special  educational  programs  push  the  whole  IQ  distribution  up  the  scale. 
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so  that,  for  example,  they  would  yield  a  higher  precentage  of  children  with  IQs 
higher  than  two  standard  deviations  above  the  mean.  After  a  “total  push"  pro¬ 
gram,  IQs,  if  they  change  at  all,  may  no  longer  be  normally  distributed,  <o  that  (lie- 
gains  would  not  much  affect  the  frequencies  at  the  tails  of  the  distribution.  We 
simply  do  not  know  the  answer  to  this  at  present,  since  the  relevant  data  are  larking. 

Hothouse  or  Fertilizer?  There  seems  to  be  little  doubt  that  a  deprived  environ* 
ment  can  stunt  intellectual  development  and  that  immersion  in  a  good  environ¬ 
ment  in  early  childhood  can  largely  overcome  the  effects  of  deprivation,  permit¬ 
ting  the  individual’s  genetic  potential  to  be  reflected  in  his  performance.  But 
can  special  enrichment  and  instructional  procedures  go  beyond  the  preven¬ 
tion  or  amelioration  of  stunting?  As  Vandenberg  (1968,  p.  49)  has  asked,  does 
enrichment  act  in  a  manner  similar  to  a  hothouse,  forcing  an  early  bloom  which 
is  nevertheless  no  different  from  a  normal  bloom,  or  does  it  act  more  like  a  fer¬ 
tiliser,  producing  bigger  and  better  yields?  There  can  be  little  question  about  the 
hothouse  aspect  of  early  stimulation  and  instruction.  Within  limits,  children  can 
learn  many  things  at  an  earlier  age  than  that  at  which  they  are  normally  taught 
in  school.  This  is  especially  true  of  forms  of  associative  learning  which  are  main¬ 
ly  a  function  of  time  spent  in  the  learning  activity  rather  than  of  the  develop¬ 
ment  of  more  complex  cognitive  structures.  While  most  children,  for  example, 
do  not  learn  the  alphabet  until  5  or  6  years  of  age,  they  are  fully  capable  of  doing 
so  at  about  3,  but  it  simply  requires  more  time  spent  in  learning.  The  cognitive 
structures  involved  are  relatively  simple  as  compared  with,  say,  learning  to  copy 
a  triangle  or  a  diamond.  Teaching  a  3-year-old  to  copy  a  diamond  is  practically 
impossible;  at  five  it  is  extremely  difficult;  at  seven  the  child  apparently  needs  no 
“teaching” — he  copies  the  diamond  easily.  And  the  child  of  five  who  has  been 
taught  to  copy  the  diamond  seems  to  have  learned  something  different  from  what 
the  seven-year-old  "knows”  who  can  do  it  without  being  “taught.”  Though  the 
final  performance  of  the  five-year-old  and  the  seven-year-old  may  look  alike,  we 
know  that  the  cognitive  structures  underlying  their  performance  are  different  Cer¬ 
tain  basic  skills  can  be  acquired  either  associatively  by  rote  learning  or  cognitive¬ 
ly  by  conceptual  learning,  and  what  superficially  may  appear  to  be  the  same  per¬ 
formance  may  be  acquired  in  preschoolers  at  an  associative  level,  while  at  a  con¬ 
ceptual  level  in  older  children.  Both  the  four-year-old  and  the  six-year-old  may 
know  that  *  -f-  a  =  4,  but  this  knowledge  can  be  associative  or  cognitive.  Insuffi¬ 
cient  attention  has  been  given  in  preschool  programs  so  far  to  the  shift  from 
associative  to  cognitive  learning.  The  preschooler’s  capacity  for  associative  learn- 
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to*  it  already  quite  well  developed,  but  his  cognitive  or  conceptual  capacities 
ate  as  yet  rudimentary  and  will  undergo  their  period  of  most  rapid  change  be* 
tween  about  five  and  seven  yean  of  age  (White,  1965).  We  need  to  know  more 
about  what  children  can  leant  before  age  five  that  will  transfer  positively  to 
later  learning.  Does  learning  something  on  an  associative  level  facilitate  or  hin- 
.  der  learning  the  same  content  on  a  conceptual  level? 

While  some  preschool  and  compensatory  programs  have  demonstrated  earlier 
than  normal  learning  of  certain  skills,  the  evidence  for  accelerating  cognitive 
development  or  the  speed  of  learning  is  practically  nil.  But  usually  this  distinc¬ 
tion  is  not  made  between  sheer  performance  and  the  nature  of  the  cognitive 
structures  which  support  the  gains  in  performance,  and  so  the  research  leaves 
the  issue  in  doubt.  The  answer  to  such  questions  is  to  be  found  in  the  study  of  the 
kinds  and  amount  of  transfer  that  result  from  some  specific  learning.  The  capac¬ 
ity  for  transfer  of  training  is  one  of  the  essential  aspects  of  what  we  mean  by 
intelligence.  The  IQ  gains  reported  in  enrichment  studies  appear  to  be  gains 
more  in  what  Cattell  calls  'crystallized,"  in  contrast  to  "fluid,”  intelligence.  This 
1s  not  to  say  that  gains  of  this  type  are  not  highly  worthwhile.  But  having  a  dearer 
conception  of  just  what  the  gains  consist  of  will  give  us  a  better  idea  of  how  they 
can  be  most  effectively  followed  up  and  of  what  can  be  expected  of  their  effects 
on  later  learning  and  achievement. 

Specific  Programs.  Hodges  and  Spicker  (1967)  have  summarized  a  number  of  the 
more  substantial  preschool  intervention  studies  designed  to  improve  the  intellec¬ 
tual  capabilities  and  scholastic  success  of  disadvantaged  children.  Here  are  some 
typical  examples. 

The  Indiana  Project  focused  on  deprived  Appalachian  white  children  five 
years  of  age,  with  IQs  in  the  range  of  50  to  85.  The  children  spent  one  year  in  a 
special  kindergarten  with  a  structured  program  designed  to  remedy  specific  diag¬ 
nosed  deficiencies  of  individual  children  in  the  areas  of  language  development, 
fine  motor  coordination,  concept  formation,  and  socialization.  Evaluation  ex¬ 
tended  over  two  years,  and  gains  were  measured  against  three  control  groups:  regu¬ 
lar  kindergarten,  children  who  stayed  at  home  during  the  kindergarten  year,  and 
children  at  home  in  another  similar  community.  The  average  gain  (measured 
against  all  three  controls)  after  two  years  was  10.8  IQ  points  on  the  Stanford- 
Binet  (final  IQ  97.4)  and  4.0  IQ  points  on  the  Peabody  Picture  Vocabulary  Tat 
(final  IQ  90.4). 
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The  Perry  Preschool  Project  at  Ypsilami,  Michigan,  alio  wu  directed  at  die- 
advantaged  preschool  children  with  IQt  between  50  and  85.  The  program  was 
aimed  at  remedying  lacki  largely  in  the  verbal  prerequisites  for  first-grade  learn¬ 
ing  and  involved  the  parents  as  well  as  the  children.  There  was  a  significant  gain 
of  8.9  IQ  points  in  the  Stanford-Binet  after  one  year  of  the  preschool,  but  by  the 
end  of  second  grade  the  experimental  group  exceeded  the  controls,  who  had  had 
no  preschool  attendance,  by  only  1.6  IQ  points,  a  nonsignificant  gain. 

The  Early  Training  Project  under  the  direction  of  Gray  and  Klaus  at  Peabody 
College  is  described  as  a  multiple  intervention  program,  meaning  that  it  included 
not  only  preschool  enrichment  but  work  with  the  disadvantaged  children’s 
mothers  to  increase  their  ability  to  stimulate  their  child's  cognitive  development 
at  home.  Two  experimental  groups,  with  two  and  three  summers  of  preschool  en¬ 
richment  experience  in  a  special  school  plus  home  visits  by  the  training  staff,  ex¬ 
perienced  an  average  gain,  four  yean  after  the  start  of  the  program,  of  7.1  IQ  points 
over  a  control  group  on  the  Stanford-Binet  (final  IQ  of  E  group  was  93.6). 

The  Durham  Education  Improvement  Program  (1966-1967^  has  focused 
on  preschool  children  from  impoverished  homes.  The  basic  assumption  of  the 
program  is  stated  as  follows:  "Fim,  Durham's  disadvantaged  youngs  ten  are  con¬ 
sidered  normal  at  birth  and  potentially  normal  academic  achievers,  though  they 
are  frequently  subjected  to  conditions  jeopardizing  their  physical  and  emotional 
health.  It  is  further  assumed  that  they  adapt  to  their  environment  according  to 
the  same  laws  of  learning  which  apply  to  all  children."  The  program  is  one  of 
the  most  comprehensive  and  intensive  efforts  yet  made  to  improve  the  educability 
of  children  from  backgrounds  of  poverty.  The  IQ  gains  over  about  an  eight  to 
nine  months'  interval  for  various  groups  of  preschoolers  in  the  program  are  raw 
pre-post  test  gains,  not  gains  over  a  control  group.  The  average  IQ  gains  on  three 
different  tests  were  5.3a  (Peabody  Picture  Vocabulary),  a.6t  (Stanford-Binet), 
and  9.17  (Wechsler  Intelligence  Scale  for  children).  In  most  cases,  IQs  changed 
from  the  80s  to  the  90s. 

The  well-known  Bereiter-Engelmann  (1966)  program  at  the  University  of 
Illinois  is  probably  the  most  sharply  focused  of  all.  It  alms  not  at  all-round  en¬ 
richment  of  the  child’s  experience  but  at  teaching  specific  cognitive  skills,  partic¬ 
ularly  of  a  logical,  semantic  nature  (as  contrasted  with  more  diffuse  "verbal  stim¬ 
ulation").  The  emphasis  is  on  information  processing  skills  considered  essen¬ 
tial  for  school  learning.  The  Bereiter-Engelmann  preschool  is  said  to  be  academi¬ 
cally  oriented,  since  each  day  throughout  the  school  year  the  children  receive 
twenty-minute  periods  of  intensive  instruction  in  three  major  content  areas— lan- 
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guagc,  reading,  and  arithmetic.  The  instruction,  in  small  group*,  explicitly  in¬ 
volves  maintaining  a  high  level  of  attention,  motivation,  and  participation  from 
every  child.  Overt  and  emphatic  repetition  by  the  children  are  important  ingre¬ 
dients  of  the  instructional  process.  The  pre-post  gains  (not  measured  against  a 
control  group)  in  Stanford-Binet  IQ  over  an  eighteen  months’  period  are  about 
Ip*  8  to  10  points.  Larger  gains  are  shown  in  tests  that  have  clearly  identifiable  con¬ 
tent  which  can  reflect  the  areas  receiving  specific  instruction,  such  as  the  Illinois 
Test  of  Psycholinguistic  Abilities  and  tests  of  reading  and  arithmetic  (Bereiter 
ft  Engelmann,  1968).  The  authors  note  that  the  gains  are  shared  about  equally 
by  all  children. 

Bereiter  and  Engelmann,  correctly,  I  believe,  put  less  stock  in  the  IQ  gains 
than  in  the  gains  in  scholastic  performance  achieved  by  the  children  in  their 
program.  They  comment  that  the  children's  IQs  were  still  remarkably  low  for 
children  who  performed  at  the  academic  level  actually  attained  in  the  program. 
Their  scholastic  performance  was  commensurate  with  that  of  children  10  or  >0 
points  higher  in  IQ.  Such  is  the  advantage  of  highly  focused  training— it  can 
significantly  boost  the  basic  skills  that  count  most.  Bereiter  and  Engelmann  (1966, 
p.  54)  comment, ". . .  to  have  taught  children  in  a  two-hour  period  per  day  enough 
over  a  broad  area  to  bring  the  average  IQ  up  to  no  or  ito  would  have  been  an 
impossibility."  An  important  point  of  the  Bereiter-Engelmann  program  is  that  it 
shows  that  scholastic  performance — the  acquisition  of  the  basic  skills— can  be 
boosted  much  more,  at  least  in  the  early  years,  than  can  the  IQ,  and  that  highly 
concentrated,  direct  instruction  is  more  effective  than  more  diffuse  cultural  en¬ 
richment. 

The  largest  IQ  gains  I  have  seen  and  for  which  I  was  also  able  to  examine  the 
data  and  statistical  analyses  were  reported  by  Karnes  (1968),  whose  preschool 
program  at  the  University  of  Illinois  is  based  on  an  intensive  attempt  to  amelio¬ 
rate  specific  learning  deficits  in  disadvantaged  three-year-old  children.  Between 
the  average  age  of  $  years  3  months  and  4  yean  1  month,  children  in  the  program 
showed  a  gain  of  16.9  points  in  the  Stanford-Binet  IQ,  while  a  control  group 
showed  a  loss  of  t.8  over  the  same  period,  making  for  a  net  gain  of  19.7  IQ  points 
for  the  experimental  group.  Despite  rather  small  samples  (E  =  15,  C  =  14),  this 
gain  is  highly  significant  statistically  (a  probability  of  less  than  1  in  1000  of  occur¬ 
ring  by  chance).  Even  so,  I  believe  such  findings  need  to  be  replicated  for  proper 
evaluation,  and  the  durability  of  the  gains  needs  to  be  assessed  by  follow-up 
studies  over  several  years.  There  remains  the  question  of  the  extent  to  which  speci¬ 
fic  learning  at  age  three  affects  cognitive  structures  which  normally  do  not  emerge 
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until  six  or  seven  yean  of  age  and  whether  induced  gains  at  an  early  level  of 
mental  development  show  appreciable  "transfer"  to  later  stages.  It  is  hoped  that 
investigaton  can  keep  sufficient  track  of  children  in  preschool  programs  to  per¬ 
mit  a  later  follow-up  which  could  answer  these  questions.  An  initial  small  sample 
size  mitigates  against  this  possibility,  and  so  proper  research  programs  should  be 
planned  accordingly. 

"Expectancy  Gain"  Do  disadvantaged  children  perform  relatively  poorly  on  in¬ 
telligence  tests  because  their  teachen  have  low  expectations  for  their  ability?  This 
belief  has  gained  popular  currency  through  an  experiment  by  Rosenthal  and 
Jacobson  (1968).  Their  notion  is  that  the  teacher's  expectations  for  the  child's 
performance  act  as  a  self-fulfilling  prophecy.  Consequently,  according  to  this 
hypothesis,  one  way  to  boost  these  children's  intelligence,  and  presumably  their 
general  scholastic  performance  as  well,  is  to  cause  teachers  to  hold  out  higher 
expectations  of  these  children's  ability.  To  test  this  idea,  Rosenthal  and  Jacobson 
picked  about  five  children  at  random  from  each  of  the  classes  in  an  elementary 
school  and  then  informed  the  classroom  teachers  that,  according  to  test  results, 
the  selected  children  were  expected  to  show  unusual  intellectual  gains  in  the 
coming  year.  Since  the  "high  expectancy"  children  in  each  class  were  actually 
selected  at  random,  the  only  way  they  differed  from  their  classmates  was  presum¬ 
ably  in  the  minds  of  their  teachers.  Croup  IQ  tests  administered  by  the  teachers 
on  three  occasions  during  the  school  year  showed  a  significantly  larger  gain  in 
the  “high  expectancy"  children  than  in  their  classmates.  Both  groups  gained  in 
IQ  by  amounts  that  are  typically  found  as  a  result  of  direct  coaching  or  of  "total 
push”  educational  programs.  Yet  the  authors  note  that  "Nothing  was  done  di¬ 
rectly  for  the  disadvantaged  child  at  Oak  School.  There  was  no  crash  program 
to  improve  his  reading  ability,  no  special  lesson  plans,  no  extra  ume  for  tutoring, 
no  trips  to  museums  or  art  galleries.  There  was  only  the  belief  that  the  children 
bore  watching,  that  they  had  intellectual  competencies  that  would  in  due  course 
be  revealed"  (p.  181).  The  net  total  IQ  gain  (i.e.,  Expectancy  group  minus 
Control  group)  for  all  grades  was  $.8  points.  Net  gain  in  verbal  IQ  was  s.i;  for 
Reasoning  (nonverbal)  IQ-the  gain  was  7.8.  Differences  were  largest  in  grades  1 
and  s  and  became  negligible  in  higher  grades.  The  statistical  significance  of  the 
gains  is  open  to  question  and  permits  no  dcar-cut  conclusion.  (The  estimation  of 
the  enor  variance  is  at  issue;  the  investigaton  emphasized  the  individual  pupil’s 
scores  as  the  unit  of  analysis  rather  than  the  means  of  the  E  and  C  groups  for 
each  classroom  as  the  unit.  The  latter  procedure,  which  is  regarded  as  more 
rigorous  by  many  statisticians,  yields  statistically  negligible  results.) 
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Because  of  the  questionable  statistical  significance  of  the  results  of  this  study, 
there  may  actually  be  no  phenomenon  that  needs  to  be  explained.  Other  ques¬ 
tionable  aspects  of  the  conduct  of  the  experiment  make  it  mandatory  that  its 
results  be  replicated  under  better  conditions  before  any  conclusions  from  the 
study  be  taken  seriously  or  used  as  a  basis  for  educational  policy.  For  example, 
the  same  form  of  the  group-administered  IQ  test  was  used  for  each  testing,  so 
that  specific  practice  gains  were  maximized.  The  teachers  themselves  administer¬ 
ed  the  tests,  which  is  a  faux  pas  par  excellence  in  research  of  this  type.  The  de¬ 
pendability  of  teacher-administered  group  tests  leaves  much  to  be  desired.  Would 
any  gains  beyond  those  normally  expected  from  general  test  familiarity  have  been 
found  if  the  children's  IQs  had  been  accurately  measured  in  the  first  place  by 
individual  tests  administered  by  qualified  psychometrists  without  knowledge  of 
the  purpose  of  the  experiment?  These  are  some  of  the  conditions  under  which 
such  an  experiment  must  be  conducted  if  it  is  to  inspire  any  confidence  in  its 
results. 

Conclusions  About  7Q  Gains.  The  evidence  so  far  suggests  the  tentative  con¬ 
clusion  that  the  pay-off  of  preschool  and  compensatory  programs  in  terms  of  IQ 
gains  is  small.  Greater  gains  are  possible  in  scholastic  performance  when  in¬ 
structional  techniques  are  intensive  and  highly  focused,  as  in  the  Bereiter-Engel- 
mann  program.  Educators  would  probably  do  better  to  concern  themselves  with 
teaching  basic  skills  directly  than  with  attempting  to  boost  overall  cognitive  de¬ 
velopment.  By  the  same  token,  they  should  deemphasize  IQ  tests  as  a  means  of 
assessing  gains,  and  use  mainly  direct  tests  of  the  skills  the  instructional  program 
is  intended  to  inculcate.  The  techniques  for  raising  intelligence  per  se,  in  the  sense 
of  g,  probably  lie  more  in  the  province  of  the  biological  sciences  than  in  psychol¬ 
ogy  and  education. 

Gordon  and  Wilkenon  (1966,  pp.  158-159)  have  made  what  seems  to  me  per¬ 
haps  the  wisest  statement  I  have  encountered  regarding  the  proper  aims  of  inter¬ 
vention  programs: 

...  the  unexpressed  purpose  of  most  compensatory  programs  is  to  make  disadvantaged 
children  as  much  as  possible  like  the  kinds  of  children  with  whom  the  school  has  been 
successful,  and  our  standard  of  educational  success  is  how  well  they  approximate  middle- 
class  children  in  school  performance.  It  is  not  at  all  dear  that  the  concept  of  compen¬ 
satory  education  is  the  one  which  will  most  appropriately  meet  the  problems  of  the  dis¬ 
advantaged.  These  children  are  not  middle-daw  children,  many  of  them  never  will  be, 
and  they  can  never  be  anything  but  second-rate  as  long  as  they  are  thought  of  as  po- 
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teiuially  middle-class  children....  At  best  they  are  different,  and  an  approach  which 
views  this  difference  merely  as  something  to  be  overcome  is  probably  doomed  to  failure. 


"Learning  Quotient”  versus  Intelligence  Quotient 

If  many  of  the  children  called  culturally  disadvantaged  are  indeed  “different” 
in  ways  that  have  educational  implications,  we  must  learn  as  much  as  possible 
about  the  real  nature  of  these  differences.  To  what  extent  do  the  differences  con¬ 
sist  of  more  than  just  the  well-known  differences  in  IQ  and  scholastic  achieve¬ 
ment,  and,  of  course,  the  obvious  differences  in  cultural  advantages  in  the  home? 

.  Evidence  is  now  emerging  that  there  are  stable  ethnic  differences  in  patterns 
of  abilitv  and  that  these  patterns  are  invariant  across  wide  socioeconomic  differ¬ 
ences  (Lesser,  Fifer,  &  Clark,  1965;  Stodolsky  tc  Lesser,  1967).  Middle-class  and 
lower-class  groups  differed  about  one  standard  deviation  on  all  four  abilities  (Ver¬ 
bal,  Reasoning,  Number,  Space)  measured  by  Lesser  and  his  co-workers,  but  the 
profile  or  pattern  of  scores  was  distinctively  different  for  Chinese,  Jewish,  Negro, 
and  Puerto  Rican  children,  regardless  of  their  social  class.  Such  differences  in 
patterns  of  ability  are  bound  to  interact  with  school  instruction.  The  important 
question  is  how  many  other  abilities  there  are  that  are  not  tapped  by  conventional 
tests  for  which  there  exist  individual  and  group  differences  that  interact  with 
methods  of  instruction. 

Through  our  research  in  Berkeley  we  are  beginning  to  perceive  what  seems  to 
be  a  very  significant  set  of  relationships  with  respect  to  patterns  of  ability  which, 
unlike  those  of  Lesser  et  al.,  seem  to  interact  more  with  social  class  than  with 
ethnic  background. 

In  brief,  we  are  finding  that  a  unidimensional  concept  of  intelligence  is  quite 
inadequate  as  a  basis  for  understanding  social  class  differences  in  ability.  For 
example,  the  magnitude  of  test  score  differences  between  lower-  and  middle-class 
children  does  not  always  correspond  to  the  apparent  "cultural  loading”  of  the 
test.  Some  of  the  least  culturally  loaded  tests  show  the  largest  differences  between 
lower-  and  middle-class  children.  At  least  two  dimensions  must  be  postulated  to 
comprehend  the  SES  differences  reported  in  the  literature  and  found  in  our 
laboratory  (see  Jensen,  1968c,  i968d).  These  two  dimensions  and  the  hypothe¬ 
tical  location  of  various  test  loadings  on  each  dimension  are  shown  in  Figure  17. 
The  horizontal  axis  represents  the  degree  of  cultural  loading  of  the  test.  It  is  de¬ 
fined  by  the  test’s  heritability.  I  have  argued  elsewhere  (Jensen,  1968c)  that  the 
heritability  index  for  a  test  is  probably  our  best  objective  criterion  of  its  culture- 
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FIGURE  17. 

The  two-dimensional  space  required  for  comprehending  social  class  differences 
in  performance  on  tests  of  intelligence,  learning  ability,  and  scholastic  achieve¬ 
ment.  The  locations  of  the  various  “tests”  are  hypothetical. 


fairness.  Just  because  tests  do  not  stand  at  one  or  the  other  extreme  of  this  con¬ 
tinuum  does  not  mean  that  the  concept  of  culture-fairness  is  not  useful  in  dis¬ 
cussing  psychological  tests.  The  vertical  axis  in  Figure  17  represents  a  continuum 
ranging  from  "simple"  associative  learning  to  complex  cognitive  or  conceptual 
learning.  I  have  hypothesized  two  genotypically  distinct  basic  processes  underlying 
this  continuum,  labeled  Level  I  (associative  ability)  and  Level  II  (conceptual 
ability).  Level  I  involves  the  neural  registration  and  consolidation  of  stimulus 
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inputs  and  the  formation  of  associations.  There  is  relatively  little  transformation 
of  the  input,  so  there  is  a  high  correspondence  between  the  forms  of  the  stimulus 
input  and  the  form  of  the  response  output.  Level  I  ability  is  tapped  mostly  by 
tests  such  as  digit  memory,  serial  rote  learning,  selective  trial-and-error  learning 
with  reinforcement  (feedback)  for  correct  responses,  and  in  slightly  less  “pure" 
form  by  free  recall  of  visually  or  verbally  presented  materials,  and  paired-assod- 
ate  learning.  Level  II  abilities,  on  the  other  hand,  involve  self-initiated  elabora¬ 
tion  and  transformation  of  the  stimulus  input  before  it  eventuates  in  an  overt 
response.  Concept  learning  and  problem  solving  are  good  examples.  The  subject 
must  actively  manipulate  the  input  to  arrive  at  the  output  This  ability  is  best 
measured  by  intelligence  tests  with  a  low  cultural  loading  and  a  high  loading  on 
g— for  example,  Raven’s  Progressive  Matrices. 

Social  class  differences  in  test  performance  are  more  strongly  associated  with 
the  vertical  dimension  in  Figure  17  than  with  the  horizontal. 

Associative  Learning  Ability 

Teachers  of  the  disadvantaged  have  often  remarked  that  many  of  these  children 
seem  much  brighter  than  their  IQs  would  lead  one  to  expect,  and  that,  even 
though  their  scholastic  performance  is  usually  as  poor  as  that  of  middle<lass 
children  of  similar  IQ,  the  disadvantaged  children  usually  appear  much  brighter 
in  nonscholastic  ways  than  do  their  middle-class  counterparts  in  IQ.  A  lower- 
class  child  coming  into  a  new  class,  for  example,  will  learn  the  names  of  to  or  go 
children  in  a  few  days,  will  quickly  pick  up  the  rules  and  the  know-how  of  various 
games  on  the  playground,  and  so  on— a  kind  of  performance  that  would  seem  to 
belie  his  IQ,  which  may  even  be  as  low  as  60.  This  gives  the  impression  that  the 
test  is  "unfair”  to  the  disadvantaged  child,  since  middle-class  children  in  this 
range  of  IQ  will  spend  a  year  in  a  classroom  without  learning  the  nany^  of  more 
than  a  few  classmates,  and  they  seem  almost  as  inept  on  the  playground  and  in 
social  interaction  as  they  are  in  their  academic  work. 

We  have  objectified  this  observation  by  devising  tests  which  can  reveal  these 
differences.  The  tests  measure  associative  learning  ability  and  show  how  fast  a 
child  can  learn  something  relatively  new  and  unfamiliar,  right  in  the  test  situa¬ 
tion.  The  child’s  performance  does  not  depend  primarily,  as  it  would  in  conven- 
tional  IQ  tests,  upon  what  he  has  already  learned  at  home  or  elsewhere  before 
he  comes  to  take  the  test.  We  simply  give  him  something  to  learn,  under  condi¬ 
tions  which  permit  us  to  measure  the  rate  and  thoroughness  of  the  learning.  The 
tasks  most  frequently  used  are  various  forms  of  auditory  digit  memory,  learning 
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the  serial  order  of  a  number  of  famdiar  objects  or  pictures  of  objects,  learning  to 
associate  pairs  of  pictures  of  familiar  objects,  and  free  recall  of  names  or  objects 
presented  from  one  to  five  times  in  a  random  order. 

Our  findings  wit k  these  sm%  which  have  been  presented  in  greater  detail  else¬ 
where  (Jensen,  igfifia,  tffESb,  lgfifld,  1968c;  Jensen,  1968!;  Jensen  It  Rohwer, 
1968),  seem  to  me  to  be  of  great  potential  importance  to  the  education  of  many 
of  the  children  called  disadvantaged.  What  we  are  finding,  briefly,  is  this:  lower- 
class  children,  whether  white,  Negro,  or  Mexican-American,  perform  as  well  on 
these  direct  learning  tews  as  do  middle-class  children.  Lower-class  children  in  the 
IQ  range  of  about  6o  to  80  do  markedly  better  than  middle-class  children  who  are 
in  this  range  of  IQ.  Above  about  IQ  100,  on  the  other  hand,  there  is  little  or  no 
difference  between  social  class  groups  on  the  learning  tests. 

At  first  we  thought  we  had  finally  discovered  a  measure  of  "culture-fair"  test¬ 
ing,  since  we  found  no  significant  SES  differences  on  these  learning  tests.  But  we 
can  no  longer  reconcile  this  interpretation  with  all  the  facts  now  available.  Some 
of  the  low  SES  children  with  low  IQs  on  culturally  loaded  tests,  like  the  Peabody 
Picture  Vocabulary  Tests,  do  very  well  on  our  learning  tests,  but  do  not  have 
higher  IQs  an  lew  culturally  loaded  tests  of  g,  like  the  Progressive  Matrices.  It 
appears  that  we  are  dealing  hem  with  two  kinds  of  abilities— associative  learning 
ability  (Level  I)  awd  cognitive  or  conceptual  learning  and  problem-solving 
ability  (LeotUl). 

One  parricohor  tew — free  recall— shows  the  distinction  quite  well,  since  a  slight 
variation  in  the  test  procedure  makes  the  difference  between  whether  it  measures 
Level  1  or  Level  II.  This  is  important,  because  it  is  sometimes  claimed  that  low 
SES  children  do  better  on  our  learning  tests  than  on  IQ  tests  because  the  former 
are  more  interesting  or  mom  "relevant"  to  them,  and  thus  make  them  more  high¬ 
ly  motivated  to  perform  at  their  best.  This  is  not  a  valid  interpretation,  since 
when  essentially  the  same  task  is  made  either  “associative"  or  "cognitive,"  we  get 
differences  of  about  one  standard  deviation  in  the  mean  scores  of  lower-  and  mid¬ 
dle-class  children.  For  example,  *0  unrelated  familiar  objects  (doll,  toy  car,  comb, 
cup,  etc.)  are  shown  to  children  who  are  then  asked  to  recall  as  many  objects  as 
they  can  in  any  order  that  may  come  to  mind.  The  random  presentation  and  re¬ 
call  are  repeated  five  times  to  obtain  a  more  reliable  score.  Lower-  and  middle- 
class  elementary  school  children  perform  about  the  same  on  this  task,  although 
they  differ  some  15  to  20  points  in  IQ.  This  free  recall  test  has  a  low  correlation 
with  IQ  and  the  correlation  is  lower  for  the  low  SES  children.  But  then  we  can 
change  the  recall  test  so  that  it  gives  quite  different  results. 
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This  is  shown  in  an  experiment  from  our  laboratory  by  Glasman  (1968).  (In 
this  study  SES  and  race  are  confounded,  since  the  low  SE$  group  were  Negro 
children  and  the  middle  SES  group  were  white.)  Again,  to  familiar  objects  are 
presented,  but  this  time  the  objects  are  selected  so  that  they  can  be  classified  into 
one  of  four  categories,  animals,  furniture,  clothing,  or  foods.  There  are  five  items 
in  each  of  the  four  categories,  but  all  so  items  are  presented  in  a  random  order  on 
each  trial.  Under  this  condition  a  large  social  class  difference  shows  up:  the  low 
SES  children  perform  only  slightly  better  on  the  average  than  they  did  on  the 
uncategorized  objects,  while  the  middle'  SES  children  show  a  great  improvement 
in  performance  which  puts  their  scores  about  one  standard  deviation  above  the 
low  SES  children.  Furthermore,  there  is  much  greater  evidence  of  "clustering" 
the  items  in  free  recall  for  the  middle  SES  than  for  the  low  SES  children.  That  is, 
the  middle-class  children  rearrange  the  input  in  such  a  way  that  the  order  of  out¬ 
put  in  recall  corresponds  to  the  categories  to  which  the  objects  may  be  assigned. 
The  low  SES  children  show  less  clustering  in  this  fashion,  although  many  show 
rather  idiosyncratic  pair-wise  “dusters"  that  persist  from  trial  to  trial.  There  is  a 
high  correlation  between  the  strength  of  the  dustering  tendency  and  the  amount 
of  recall.  Also,  dustering  tendency  is  strongly  related  to  age.  Kindergarteners,  for 
example,  show  little  difference  between  recall  of  categorized  and  uncategorized 
lists,  and  at  this  age  SES  differences  in  performance  are  nil.  By  fourth  or  fifth 
grade,  however,  the  SES  differences  in  dustering  tendency  are  great,  with  a 
correspondingly  large  difference  in  ability  to  recall  categorized  lists. 

It  is  interesting,  also,  that  the  recall  of  categorized  lists  correlates  highly  with 
IQ.  In  fact,  when  mental  age  or  IQ  is  partialled  out  of  the  results,  there  are  no 
significant  remaining  SES  differences  in  recall.  Post-test  interviews  showed  that 
the  recall  differences  for  the  two  social  class  groups  cannot  be  attributed  to  the 
low  SES  group’s  not  knowing  the  category  names.  The  children  know  the  cate¬ 
gories  but  tend  n^  t  to  use  them  spontaneously  in  recalling  the  list. 

In  general,  we  find  that  Level  I  assodative  learning  tasks  correlate  very  sub¬ 
stantially  with  IQ  among  middle-dass  children  but  have  very  low  correlations 
with  IQ  among  lower-class  children  (Jensen,  1968b).  The  reason  for  this  differ¬ 
ence  in  correlations  can  be  traced  back  to  the  form  of  the  scatter  diagrams  for  the 
middle  and  low  SES  groups,  which  is  shown  schematically  in  Figure  18.  Since 
large  representative  samples  of  the  entire  school  population  have  not  been  studied 
so  far,  the  exact  forth  of  the  correlation  scatter  diagram  has  not  yet  been  well 
established,  but  the  schematic  portrayal  of  Figure  18  is  what  could  be  most  rea¬ 
sonably  hypothesized  on  the  basis  of  several  lines  of  evidence  now  available.  (Data 
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FIGURE  19. 

Schematic  illustration  of  the  essential  form  of  the  correlation  scatter-diagram  for 
the  relationship  between  associative  learning  ability  and  IQ  in  Low  SES  and 
Upper-Middle  SES  groups. 


on  *  representative  sample  of  5000  children  given  Level  I  and  Level  II  tests  are 
now  being  analyzed  to  establish  the  forms  of  the  correlation  plots  for  low  and 
middle  SES  groups.)  The  form  of  the  correlation  as  it  now  appears  suggests  a 
hierarchical  arrangement  of  mental  abilities,  such  that  Level  I  ability  is  neces¬ 
sary  but  not  sufficient  for  Level  II.  That  is,  high  performance  on  Level  II  tasks 
depends  upon  better  than  average  ability  on  Level  I,  but  the  reverse  does  not 
hold.  If  this  is  true,  the  dat*  can  be  understood  in  terms  of  one  additional  hypothe¬ 
sis,  namely,  that  Level  I  ability  is  distributed  about  the  same  in  all  social  class 
groups,  while  Level  II  ability  is  distributed  differently  in  lower  and  middle  SES 
groups.  The  hypothesis  is  expressed  graphically  in  Figure  ig.  Heritability  studies 
of  Level  II  tests  cause  me  to  believe  that  Level  II  processes  are  not  just  the  result 
of  interaction  between  Level  1  learning  ability  and  experientially  acquired 
strategies  or  learning  sets.  That  learning  is  necessary  for  Level  II  no  one  doubts, 
but  certain  neural  structures  must  also  be  available  for  Level  II  abilities  to  develop, 
and  these  are  conceived  of  as  being  different  from  the  neural  structures  underlying 
Level  I.  The  genetic  factors  involved  in  each  of  these  types  of  ability  are  presumed 
to  have  become  differentially  distributed  in  the  population  as  a  function  of  social 
class,  since  Level  II  has  been  most  important  for  scholastic  performance  under  the 
traditional  methods  of  instruction. 
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FIGURE  18. 

Hypothetical  distributions  of  Level  I  (solid  line)  and  Level  II  (dashed  line) 
abilities  in  middle-class  and  culturally  disadvantaged  populations. 


From  evidence  on  age  differences  in  different  tasks  on  the  Level  I— Level  II 
continuum  (e.g.,  Jensen  8c  Rohwer,  1965),  I  have  suggested  one  additional  hy¬ 
pothesis  concerning  the  developmental  rates  of  Level  I  and  Level  II  abilities  in 
lower  and  middle  SES  groups,  as  depicted  in  Figure  to.  Level  I  abilities  are  seen 
as  developing  rapidly  and  at  having  about  the  same  course  of  development  and 
final  level  in  both  lower  and  middle  SES  groups.  Level  II  abilities,  by  contrast, 
develop  slowly  at  first,  attain  prominence  between  four  and  six  years  of  age,  and 
show  an  increasing  difference  between  the  SES  groups  with  increasing  age.  This 
formulation  is  consistent  with  the  increasing  SES  differences  in  mental  age  on 
standard  IQ  tests,  which  tap  mostly  Level  II  ability. 

Thus,  ordinary  IQ  tests  are  not  seen  as  being  "unfair”  in  the  sense  of  yielding 
inaccurate  or  invalid  measures  for  the  many  disadvantaged  children  who  obtain 
low  scores.  If  they  ate  unfair,  it  is  because  they  up  only  one  part  of  the  total 
spectrum  of  mental  abilities  and  do  not  reveal  that  aspect  of  mental  ability  which 
may  be  the  disadvantaged  child’s  strongest  point— the  ability  for  associative 
learning. 

Since  traditional  methods  of  classroom  instruction  were  evolved  in  populations 
having  a  predominantly  middle-class  pattern  of  abilities,  they  put  great  emphasis 
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FIGURE  20. 

Hypothetical  growth  curves  for  Level  I  and  Level  II  abilities  in  middle  SES  and 
low  SES  populations. 


on  cognitive  learning  rather  than  associative  learning.  And  in  the  post-Sputnik 
era,  education  has  seen  an  increased  emphasis  on  cognitive  and  conceptual 
learning,  much  to  the  disadvantage  of  many  children  whose  mode  of  learning 
is  predominantly  associative.  Many  of  the  basic  skills  can  be  learned  by  various 
means,  and  an  educational  system  that  puts  inordinate  emphasis  on  only  one 
mode  or  style  of  learning  will  obtain  meager  results  from  the  children  who  do  not 
fit  this  pattern.  At  present,  I  believe  that  the  educational  system — even  as  it  fal- 
teringly  attempt*  to  help  the  disadvantaged — operates  in  such  a  way  as  to  maxi¬ 
mize  the  importance  of  Level  II  (i.e.,  intelligence  or  g)  as  a  source  of  variance  in 
scholastic  performance.  Too  often,  if  a  child  does  not  learn  the  school  subject 
matter  when  taught  in  a  way  that  depends  laigely  on  being  average  or  above 
average  on  g,  he  does  not  learn  at  ail,  so  that  we  find  high  school  students  who 
have  failed  to  learn  basic  skills  which  they  could  easily  have  learned  many  yean 
earlier  by  means  that  do  not  depend  much  on  g.  It  may  well  be  true  that  many  chil¬ 
dren  today  are  confronted  in  our  schools  with  an  educational  philosophy  and 
methodology  which  were  mainly  shaped  in  the  past,  entirely  without  any  roots  in 
these  children's  genetic  and  cultural  heritage.  The  educational  system  was  never 
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allowed  to  evolve  In  such  a  way  as  to  maximize  the  actual  potential  for  learning 
that  is  latent  in  these  children's  patterns  of  abilities.  If  a  child  cannot  show  that 
he  "understands"  the  meaning  of  i  -f  i  =  2  in  some  abstract,  verbal,  cognitive 
sense,  he  is,  in  effect,  not  allowed  to  go  on  to  learn  *  -f  2  =  4. 1  am  reasonably 
convinced  that  all  the  basic  scholastic  skills  can  be  learned  by  children  with 
normal  Level  I  learning  ability,  provided  the  instructional  techniques  do  not 
make  g  (i.e.,  Level  II)  the  sine  qua  non  of  being  able  to  learn.  Educational 
researchers  must  discover  and  devise  teaching  methods  that  capitalize  on  existing 
abilities  for  the  acquisition  of  those  basic  skills  which  students  will  need  in  order 
to  get  good  jobs  when  they  leave  school.  I  believe  there  will  be  greater  rewards 
for  all  concerned  if  we  further  explore  different  types  of  abilities  and  modes  of 
learning,  and  seek  to  discover  how  these  various  abilities  can  serve  the  aims  of 
education.  This  seems  more  promising  than  acting  as  though  only  one  pattern 
of  abilities,  emphasizing  g,  can  succeed  educationally,  and  therefore  trying  to 
inculcate  this  one  ability  pattern  in  all  children. 

If  the  theories  I  have  briefly  outlined  here  become  fully  substantiated,  the  next 
step  will  be  to  develop  the  techniques  by  which  school  learning  can  be  most 
effectively  achieved  in  accordance  with  different  patterns  of  ability.  By  all  means, 
schools  must  discover  g  wherever  it  exists  and  see  to  it  that  its  educational  cor¬ 
relates  are  fully  encouraged  and  cultivated.  There  can  be  little  doubt  that  certain 
and  occupational  attainments  depend  more  upon  g  than  upon  any 
other  single  ability.  But  schools  must  also  be  able  to  find  ways  of  utilizing  other 
strengths  in  children  whose  major  strength  is  not  of  the  cognitive  variety.  One 
of  the  great  and  relatively  untapped  reservoirs  of  mental  ability  in  the  disad¬ 
vantaged,  it  appears  from  our  research,  is  the  basic  ability  to  learn.  We  can  do 
more  to  marshal  this  strength  for  educational  purposes. 

If  divereity  of  mental  abilities,  as  of  most  other  human  characteristics,  is  a 
basic  fact  of  nature,  as  the  evidence  indicates,  and  if  the  ideal  of  universal  educa¬ 
tion  is  to  be  successfully  pursued,  it  seems  a  reasonable  conclusion  that  schools  and 
society  must  provide  a  range  and  divereity  of  educational  methods,  programs,  and 
goals,  and  of  occupational  opportunities,  just  as  wide  as  the  range  of  human 
abilities.  Accordingly,  the  ideal  of  equality  of  educational  opportunity  should 
not  be  interpreted  as  uniformity  of  facilities,  instructional  techniques,  and  edu¬ 
cational  aims  for  all  children.  Diversity  rather  than  uniformity  of  approaches  and 
aims  would  seem  to  be  the  key  to  making  education  rewarding  for  children  of  dif¬ 
ferent  patterns  of  ability.  The  reality  of  individual  differences  thus  need  not  mean 
educational  rewards  for  some  children  and  frustration  and  defeat  for  others. 
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A  Two-Factor  Theory  of  Familial  Mental  Retardation 
Arthur  R.  Jenaen 

University  of  California,  Berkeley 
Varieties  of  Mental  Retardation 

Persons  who  are  validly  classified  as  mentally  retarded  are  a  highly 
diverse  group.  Not  only  la  there  great  variety  in  the  behavioral  and 
emotional  characteristics  of  the  retarded,  or  In  their  social  adaptability, 
but  careful  examination  reveals  marked  difference  among  them  even  in  their 
mental  abilities,  both  quantitatively  and  qualitatively.  The  causes  of 
mental  retardation,  as  well  as  their  behavioral  manifestations,  are  also 
diverse.  It  is  our  task  scientifically  to  understand  this  diversity. 

Two  broad  categories  of  mental  deficiency  are  now  generally  recognized. 
The  first  is  comprised  of  those  conditions  resulting  from  (a)  chromosomal 
anomalies  (e.g.,  Down's  syndrome  or  "Mongolism");  (b)  major  gene  defects 
whereby  a  single  mutant  gene,  usually  recessive,  completely  overrides  the 
normal  determinants  of  mental  development  (e.g.,  phenylketonuria  and 
microcephaly),  (c)  brain  damage  due  to  infectious  disease  or  trauma 
(e.g.,  maternal  rubella,  encephalitis,  eclampsia).  The  vast  majority  of 
the  most  severely  retarded,  wlthfrlQs  below  50,  belong  in  this  category. 

The  second  category  consists  of  what  Is  now  called  familial  mental 
retardation.  The  vast  majority  of  these  individuals  are  mildly  retarded, 
with  IQs  between  50  and  70.  (The  upper  limit  seems  quite  arbitrary  and  has 
been  placed  anywhere  from  70  to  85).  At  least  80  to  90  percent  of  persons 
in  this  IQ  range  appear  clinically  normal  and  show  no  history  or  signs  of 
neurological  damage. 

Paper  presented  at  the  4th  International  Congress  of  Human  Genetics, 

Paris,  France,  September  9,  1971. 
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Tha  first  category  of  retardation,  although  it  is  continuous  with 
the  normal  distribution  of  intelligence  in  the  population,  is  in  a  sense 
separate  from  it.  It  is  superimposed  upon  the  normal  distribution  and 
creates  the  "bulge11  at  the  lover  tall  of  the  distribution,  that  is,  the 
excess  over  the  frequency  of  lov  IQs  that  vould  be  expected  from  a  poly¬ 
genic  and  microenvironmental  model  of  the  distribution  of  intelligence  in 
the  population. 

The  second  category  of  retardation,  that  is,  the  so-called  familial 
variety,  on  the  other  hand,  can  be  viewed  as  just  the  lover  tall  (about 
3  percent)  of  the  normal  distribution.  Although  such  retardation  consti¬ 
tutes  normal  variation  rather  than  a  pathological  condition,  for  the 
individual  it  is  usually  a  severe  handicap  educationally,  occupationally, 
and  socially.  Such  persons  as  adults  in  a  modern  industrial  society  can 
seldom  manage  on  their  own  anc  they  usually  require  various  social 
services  for  their  welfare. 

The  relative  frequency  or  this  "normal,"  acllnical  kind  of  retardation 
increases  drastically  as  we  move  from  higher  to  lover  socioeconomic 
segments  of  the  population.  But  it  is  worth  nutlng  that  when  the  mean  IQ 
of  all  individuals  within  any  given  stratum  of  the  population  (or  a  random 
sample  thereof)  is  determined,  this  Information  alone  permits  a  considerably 
accurate  estimate  of  the  frequency  of  familial  retardation  within  that 
segment  of  the  population.  (The  same  thing  holds  true  in  predicting  the 
frequency  of  Intellectually  gifted  persons  in  a  given  segment  of  the  popula¬ 
tion.)  It  is  clear  that  there  is  a  highly  lawful  relationship  between 
the  overall  mean  IQ  of  a  population  (or  subgroup  thereof)  and  the  frequency 
of  familial  retardation  (and  of  giftedness)  in  that  population.  This  is 
even  more  true  when  we  consider  only  the  children  in  a  population  group 
rather  than  the  parental  generation,  which,  with  the  high  degree  of  social 


nobility  found  in  modern  Western  societies,  has  already  become  quite  sorted 
out  along  occupational  and  socioeconomic  lines,  creating  markedly  skewed 
IQ  distributions  of  the  adult  populations  of  the  upper  and  lower  SES  groups. 
These  quite  lawful  relationships  to  which  I  have  Just  referred  are  best 
described  in  terms  of  the  properties  of  the  normal  curve,  and  they  are 
highly  consistent  with  a  polygenic  theory  of  the  distribution  of  intelli¬ 
gence*  Mental  retardation  of  the  second  kind,  therefore,  cannot  properly 
be  regarded  in  isolation  from  parameters  of  the  intelligence  distribution 
in  the  whole  population.  Some  theories  of  the  etiology  of  mental  retardation 
and  the  programs  proposed  for  its  amelioration  all  too  often  overlook  this 
central  fact. 

Heterogeneity  of  Abilities  in  Familial  Retardation 

From  here  on  1  shall  be  concerned  only  with  the  acllnlcal  variety  of 
mental  retardation,  which  accounts  for  at  least  80  percent  of  all  mental 
deficiency.  Although  individuals  in  this  category  span  a  range  of  20  or  30 
IQ  points  and  differ  in  predictable  ways  as  a  result,  there  are  actually 
9  greater  ability  differences  within  this  group  than  one  might  expect  on  the 
basis  of  IQ  differences  alone.  Indeed,  retarded  persons  having  the  very 
same  IQ  are  often  seen  to  differ  quite  markedly  in  their  abilities,  and  to 
differ  in  ways  that  do  not  seem  entirely  accountable  in  terms  of  differences 
in  their  experience  and  training.  Children  and  adults  in  the  IQ  range  from 
50  to  80  are  known  to  differ  greatly  in  vocational  aptitudes,  in  social 
adaptability,  and  in  various  non-scholastic  aptitudes,  and  these  differences 
are  only  slightly  related  to  their  IQs  obtained  on  the  best  standard  tests. 
What  these  persons  share  most  in  common  is  an  inordinate  difficulty  in 
regular  school  work.  Under  the  usual  conditions  of  class  instruction,  they 
lag  far  behind  the  average  child  of  the  same  age,  and  the  gap  Increases  from 
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earlier  to  later  years.  In  non-academic  pursuits,  on  the  other  hand,  these 
children  show  great  diversity  of  ability.  I  have  been  concerned  with  under¬ 
standing  the  basis  for  this  diversity.  Although  my  present  conclusions  have 
taken  shape  gradually  throughout  a  series  of  empirical  studies,  it  will  be 
most  efficient  to  begin  by  presenting  the  main  points  of  my  formulation  as 
it  now  stands. 

The  Basic  Observations 

There  are  several  inter-related  empirical  observations  which  my  theo¬ 
retical  formulation  attempts  to  explain. 

First,  there  is  the  fact  that  retarded  children  in  the  IQ  range  between 
50  and  80  are  a  relatively  homogeneous  group  in  performance  on  practically 
all  standard  intelligence  tests.  Most  individual  tests,  such  as  the  Stanford- 
Blnet  and  the  Wechsler  scales  have  their  highest  reliability  and  concurrent 
validity  in  this  range  of  the  IQ  distribution. 

Second,  there  is  the  fact  that  within  this  rather  homogeneous  group 
with  respect  to  IQ,  there  is  apparently  a  very  much  greater  range  of  other 
abilities,  including  cognitive  abilities,  provided  they  are  non-academic  in 
the  traditional  sense  of  the  word.  These  abilities  have  been  noted  in  the 
casual  observations  of  parents,  teachers,  school  psychologists,  and  the  like, 
as  great  differences  in  the  acquisition  of  skills  on  the  playground,  in 
social  skills,  and  in  practical  knowledge  and  shrewdness  in  coping  with  the 
environment. 

Third,  there  is  the  fact  that  children  of  the  lowest  socioeconomic 
status  (SES),  who  comprise  by  far  the  largest  proportion  of  the  acllnical 
mentally  retarded,  show  the  greatest  discrepancy,  on  the  average,  between 
their  low  IQs  and  these  other  kinds  of  abilities  I  have  referred  to.  This 
seems  especially  true  of  Negro  children  of  low  SES.  Middle-class  white 
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children  with  low  IQs,  on  Che  other  hand,  generally  show  a  more  all-round 
retardation.  Their  poor  performance  on  IQ  tests  is  more  consistent  with 
their  general  behaviour,  in  and  out  of  school,  than  seems  to  be  the  case 
with  low  SES  retarded  children,  whose  mental  handicap  often  seems  confined 
almost  entirely  to  the  more  academic  aspects  of  schooling. 

These  casual  observations  by  teachers  and  school  psychologists  have 
contributed  largely  to  the  popular  belief  that  the  standard  IQ  tests  are 
somehow  culturally  biased  against  children  of  low  SES  and  in  favor  of 
middle-class  white  children.  The  tests  are  seen  as  seriously  underesti¬ 
mating  the  intelligence  of  low  SES  children.  The  fact  that  the  IQ  predicts 
scholastic  performance  equally  well  for  low  SES  as  for  middle  SES  children 
is  usually  explained  away  by  saying  that  schooling  itself,  both  the  academic 
curricula  and  the  methods  of  instruction,  is  culturally  biased  in  favor  of 
the  piddle  class.  Until  a  few  years  ago  I  had  subscribed  completely  to 
this  commonly  held  viewpoint,  and  my  research  in  this  area  actually  began 
with  an  attempt  to  formalize  these  observations  in  the  psychological  labora¬ 
tory  and  thereby  to  demonstrate,  by  more  precise  and  rigorous 
methods  than  had  yet  been  applied,  that  the  much  higher  incidence  >f  retarda¬ 
tion  among  children  of  low  SES,  particularly  among  minority  children,  was 
the  fault  of  the  IQ  tests  and  also,  possibly,  of  the  schools.  My  own 
research  in  this  vein  has  since  led  me  to  reject  this  view.  But  the  theory 
I  have  gradually  arrived  at  to  replace  it  is  quite  different  from  the  simple 
alternative  that  existed  before  I  began  my  research.# 

In  order  to  analyze  the  basic  observations  which  I  have  just  described, 
a  series  of  laboratory  studies  were  conducted  in  which  we  compared  retarded 
and  average  children  of  lower  ail  middle  SES  (including  Negro,  Mexican, 
and  white  children)  on  a  ninber  of  standard  IQ  tests  and  also  on  a  consider¬ 
able  variety  of  other  cognitive  tasks.  (We  were  not  interested  in  sensory 
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and  motor  skills  or  other  abilities  outside  the  cognitive  domain.)  these 
studies  have  been  summarized  elsewhere  in  more  detail  than  is  possible 
here  (Jensen,  1968a, b,c;  1969a, b,c;  1970a, b,c;  1971;  Jensen  6  Rohwer,  1968, 
1970).  What  these  studies  show,  aside  from  any  theoretical  interpretation, 
are  essentially  the  following  points: 

1,  On  a  variety  of  tests  of  rote  learning  and  short-term  memory, 
retarded  children  score  much  less  far  below  children  of  average  IQ  than  on 
tests  involving  abstraction,  reasoning,  problem  solving,  and  conceptual 
learning.  Consequently,  some  considerable  proportion  of  children  who  are 
retarded  in  terms  of  IQ  are  able  to  perform  at  an  average  level  or  above  on 
a  certain  class  o',  tasks  that  clearly  Involve  mental  ability.  These  are 
represented  in  our  laboratory  studies  by  (a)  Trial-and-error  selective 
learning  with  visual  and  auditory  reinforcements  for  correct  responses. 
(These  problems  have  Involved  the  trlal-and-error  acquisition  of  anywhere 
from  2  to  12  S-R  associations,)  (b)  Serial  rote  learning,  using  lists  of 
familiar  objects  (e.g.,  cup,  comb,  pencil,  etc.) ,  pictures  of  familiar 
objects,  colored  geometric  forms,  nonsense  syllables,  and  common  nouns. 

(c)  Paired-associates  learning,  using  the  same  or  similar  materials  as  in 
the  serli.1  learning,  (d)  Free  recall  learning  (e.g.,  presenting  20  familiar 
objects  and  asking  the  subject  to  recall,  in  any  order  they  come  to  mind, 
the  names  of  as  many  of  the  items  as  possible  when  they  are  put  out  of 
sight),  using  the  same  materials  as  above,  (e)  Digit  span  memory  under 
different  conditions  of  presentation  and  recall  (e.g.,  recall  immediately 
after  presentation  of  the  string  of  digits;  recall  10-seconds  after 
presentation;  and  recall  after  three  successive  presentations  of  the  same 
string  of  digits. 
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What  all  these  tasks  have  in  common,  as  contrasted  with  tasks  on  which 
all  retardates  perform  much  more  poorly,  is  that  they  call  for  little  or  no 
transformation  of  the  stimulus  input  in  order  for  the  subject  to  arrive  at 
the  response  output.  Stimulus  and  response  are  highly  similar.  What  the 
tasks  call  for  essentially  is  accurate  registration  of  sensory  experiences, 
immediately  giving  already  well-learned  names  or  labels  to  these,  and  at 
some  later  point  in  time  repeating  these  labels  in  response  to  partial 
stimulus  cues.  It  is  a  kind  of  recording  and  playback  on  cue,  as  contrasted 
with  the  other  class  of  cognitive  tasks,  those  on  which  retardates  perform 
most  poorly,  Involving  transformation  and  mental  manipulation  of  the 
input  in  order  to  produce  the  answer  —  the  relating  and  comparing  of  present 
stimuli  with  past  learning,  generalization  and  transfer  of  old  learning  to 
the  new  problem,  the  abstraction  of  conceptual  and  semantic  similarities 
and  differences,  etc.  All  of  these  latter  processes  especially  characterize 
those  kinds  of  intelligence  test  items  which  are  most  highly  loaded  with  &, 
the  general  factor  common  to  all  intelligence  tests,  which  Spearman  charac¬ 
terized  as  an  ability  for  the  "eduction  of  relations  and  correlates." 

For  convenience  I  have  labelled  these  two  broad  types  of  mental  ability 
Level  I  (for  non-transformat ional  learning  and  retention)  and  Level  II  (for 
intelligence  as  characterized  by  £)• 

2.  Level  I  and  Level  II  abilities  show  an  interaction  with  SES  such 
that  retarded  low  SES  children  are  on  the  average  superior  in  Level  I  ability 
to  middle  SES  children  of  the  same  IQ.  Those  retardates  who  appear  most 
adequate  in  non-academic  activities  are  generally  average  or  above  average 
in  Level  I.  It  is  not  uncommon,  for  example,  to  find  low  SES  Negro  children 
with  IQs  below  60  who  perform  in  the  average  range  or  above  on  Level  I  tests. 
Yet  their  counterparts  in  this  respect  are  exceedingly  rare  among  low  IQ 
middle  and  upper-middle  class  white  children,  who  almost  always  perform  well 
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belov  the  average  on  Level  I  testa. 

Institutionalized  retardates  (and  usually  those  In  "sheltered  work¬ 
shops")  ,  as  contrasted  with  a  representative  sample  of  all  retardates  in 
the  population,  are  usually  low  both  In  Level  I  and  Level  II  abilities. 

It  is  therefore  doubtful  if  my  findings  would  ever  have  been  made  had  I 
tested  only  Institutionalized  individuals.  There  are  marked  differences 
between  retardates  who  become  more  or  less  self-sufficient  out  in  the  world 
and  those  who  must  be  cared  for.  Psychometrically  this  difference  is  not 
much  related  to  IQ  but  is  more  markedly  related  to  Level  I  ability. 

In  attempting  to  understand  these  findings,  our  first  thought  was 
that  the  Level  II  tests  were  more  culturally  biased  against  low  SES  indi¬ 
viduals  and  that  therefore,  for  any  given  IQ,  the  low  SES  person  was  really 
more  Intelligent  than  the  high  SES  person,  and  this  difference  would  show 
up  in  the  presumably  less  culture-biased  Level  I  tests*  In  short,  I  at 
first  thought  I  had  found  in  my  Level  1  tests  a  culture-free  or  a  culture- 
fair  means  of  measuring  intelligence.  But  this  idea  has  proved  to  be  wrong. 
A  variety  of  Level  II  tests  differing  in  degree  of  culture-loading  all  show 
highly  consistent  results:  We  have  found  no  tests,  verbal  or  nonverbal, 
with  any  appreciable  complexity  or  substantial  £  loading  on  which  properly 
diagnosed  retarded  children  score  in  the  average  range.  And  surprisingly 
enough,  low  SES  children,  especially  if  they  are  Negro,  actually  score 
slightly  higher  on  the  verbal  and  the  more  obviously  culture-loaded  tests 
than  on  nonverbal  tests  of  the  type  that  attempt  to  minimize  middle-class 
cultural  content.  Also,  the  experimental  manipulation  of  task  variables 
in  laboratory  learning  experiments  so  as  to  either  minimize  or  maximize  the 
role  of  Level  II  processes  leads  me  to  the  conclusion  that  the  Level  I  - 
Level  II  distinction  is  not  a  matter  of  the  culture-loading  of  the  tests 
that  measure  each  type  of  ability  but  of  the  different  kinds  of  mental 
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processes  required  In  Che  two  classes  of  tests.  Nor  Is  the  difficulty  of 
the  task  the  essential  basis  of  distinction.  Level  I  and  Level  II  test 
items  can  be  made  equally  difficult  in  terms  of  their  £  values  (i.e,,  the 
percentage  of  the  population  that  can  perform  successfully).  The  essential 
distinction  between  Level  I  and  Level  II  is  in  the  complexity  of  the  mental 
transformations  required  for  successful  performance  on 

the  task.  Moreover t  twin  and  sibling  correlations  and  estimates  of  the 
heritability  (i.e.,  the  proportion  of  the  total  variance  in  test  scores 
attributable  to  genetic  factors)  of  Level  I  and  Level  II  tests  give  no 
indication  of  significantly  lower  heritability  of  Level  II  than  of  Level  I 
tests.  If  Level  II  tests  reflect  environmental  or  cultural  Influences  to 
a  greater  extent  than  Level  I  tests,  one  should  expect  lower  heritability 
values  for  Level  II  tests.  But  this  is  not  the  case,  and,  if  anything, 
slightly  the  reverse  seems  to  be  true. 

Level  I  and  Level  II  in  the  General  Population 

In  order  to  determine  just  how  far  below  the  average  of  the  population 
retarded  children  stand  on  Level  I  tests,  we  have  given  such  tests  to  large, 
representative  samples  of  the  school  age  population,  now  totalling  15,000 
children  in  all.  And  to  study  the  relationship  between  Level  I  and  Level  II 
abilities,  verbal  and  nonverbal  intelligence  tests,  representative  of  Level 
II,  have  also  been  administered  to  the  same  large  samples.  These  large- 
scale  data  obtained  from  the  general  population  put  our  findings  with  the 
mentally  retarded  into  a  proper  perspective  and  show  that  they  are  not 
isolated  phenomena  peculiar  to  retardates  but  are  a  consequence  of  certain 
population  characteristics* 

The  regression  of  Level  I  test  scores  on  IQ  or  Level  II  scores  in  all 
samples  appears  to  be  linear  throughout  the  IQ  range  from  about  50  to  150. 
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The  slope  of  the  regression  line  and  the  correlation  between  Level  I  and 
Level  II  abilities  differs  from  one  subpopulatlon  group  to  another.  It  Is 
lover  In  low  SES  groups  and  higher  In  upper  SES  groups.  It  Is  especially 
lover  among  Negroes  as  compared  with  whites.  In  various  studies  the  corre¬ 
lation  between  Levels  I  and  II  have  ranged  fronulO  to *40  In  low  SES  groups, 
comprised  largely  of  Negro  children,  and  from,50  to*70  In  middle  SES 
groups  comprised  largely  of  white  children.  (However,  a  sample  of  Oriental- 
American  children,  although  of  lower  SES  than  the  white  sample,  showed  an 
even  higher  correlation  between  Levels  I  and  II  than  was  found  In  the  white 
sample.)  Because  the  regression  of  Level  I  on  Level  II  has  a  steeper 
slope  (higher  correlation)  In  higher  than  In  lower  SES  groups,  the  regres¬ 
sion  lines  of  lover  and  upper  SES  groups  must  inevitably  cross.  Conse¬ 
quently,  In  the  region  of  low  IQ  that  characterizes  mental  retardation, 
the  lover  SES  group  obtains  higher  average  scores  on  Level  I  tests  — 
which  Is  the  phenomenon  described  earlier.  These  relationships  are  shown 
In  Figure  1. 


Fig.  1.  Typical  regression  lines  of  Level  I  upon  Level  II  ability  In 
middle  and  low  socioeconomic  groups. 
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Thus,  Che  phenomenon  of  higher  Level  I  ability  among  lower  than  among 
upper  SES  retardates,  on  the  average,  is  seen  to  be  a  consequence  of  the 
lover  correlation  between  Levels  I  and  II  in  the  low  SES  group  as  compared 
with  the  higher  SES  group.  But  what  we  did  not  expect  to  find  before  we 
finally  tested  children  in  adequately  large  numbers  throughout  the  entire 
range  of  IQ  Is  the  reverse  phenomenon  at  the  upper  end  of  the  IQ  scale, 
that  is,  the  finding  that  low  SES  children  (most  of  whom  are  Negro  In 
these  studies)  with  high  IQs  perform  significantly  less  well  than  their 
middle  SES  counterparts  in  IQ.  This  came  as  something  of  a  surprise,  but 
It  is  now  based  on  such  substantial  evidence  that  Its  factual  status  Is 
beyond  reasonable  doubt.  From  a  theoretical  standpoint  it  is, 

of  course,  a  simpler,  more  lawful  picture  than  we  would  have  if  the  regres¬ 
sion  were  not  linear  and  the  consequent  reverse  symmetry  at  the  low  and 
high  ends  of  the  IQ  scale  did  not  obtain. 

This  finding,  furthermore,  helps  to  clarify  a  point  about 

which  there  was  some  doubt  in  the  earlier  stages  of  our  research.  This 
was  the  question  of  whether  low  SES  retardates  performed  better  on  Level  I 
tests,  relative  to  those  of  middle  SES,  simply  because  Level  I  tests  were 
less  culturally  biased  than  the  IQ  tests.  This  culture-bias  hypothesis 
seems  untenable  in  view  of  the  fact  that  in  the  range  of  IQ  above  100, 
low  SES  children  perform  relatively  less  well  on  Level  I  tests.  Also, 
when  we  have  given  various  Level  II  tests  which  differ  obviously  in  culture 
loading,  such  as  the  Peabody  Picture  Vocabulary  Test  and  Raven's  Progressive 
Matrices,  and  then  have  examined  the  regression  of  the  less  culture-loaded 
on  the  more  culture-loaded  test,  we  find  no  crost-over  of  the  regression 
lines  of  the  low  and  middle  SES  groups;  the  lines  are  quite  parallel.  In 
short,  comparison  of  lover  and  upper  SES  groups  on  Level  I  vs.  Level  II 
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tests  gives  a  quite  different  picture  from  that  of  comparing  the  two  groups 
on  culture-loaded  vs.  culture-fair  tests. 

Nature  of  the  Relationship  Between  Levels  1  and  II 

Does  the  correlation  between  Level  I  and  Level  II  abilities  represent 
a  functional  dependence  of  Level  II  upon  Level  I?  For  example.  Is  above- 
average  Level  I  ability  a  necessary  but  not  sufficient  condition  for  above- 
average  Level  II  ability  in  the  sense,  say,  that  knowledge  of  subtraction 
is  a  necessary  but  not  sufficient  condition  for  solving  problems  In  long 
division?  Obviously  some  degree  of  learning  and  memory  (l.e.,  Level  I 
ability)  are  essential  for  Intellectual  development.  But  above  some  low 
threshold  of  Level  I  ability,  is  there  any  functional  dependence  of  indi¬ 
vidual  differences  In  Level  II  upon  individual  differences  In  Level  I? 

We  know,  of  course,  that  there  Is  some  correlation,  often  quite  substantial, 
between  Levels  I  and  II. t  But  correlation  does  not  necessarily  Imply  func¬ 
tional  dependence  of  one 'set  of  processes  upon  another,  In  this  case  Level 
II  upon  Level  I.  This  question  has  puzzled  us  for  some  time.  It  probably 
cannot  be  answered  definitively  on  the  basis  of  the  evidence  now  available. 

A  number  of  lines  of  evidence,  however,  suggest  a  hypothesis  that  seems 
most  likely  to  be  true. 

In  the  first  place,  the  wide  range  of  correlations  between  Levels  I 
and  II,  going  from  .20  to  .80  (after  corrections  for  attenuation  and  restric¬ 
tion  of  range)  In  various  subpopulations,  seems  Inconsistent  with  a  high 
degree  of  functional  dependence  between  the  two  types  of  ability.  If  the 
correlation  were  completely  a  result  of  functi  nal  dependence,  it  Is  diffi¬ 
cult  to  see  why  the  dependency  should  be  so  much  higher  in  one  population 
group  than  In  another.  Secondly,  a  high  degree  of  functional  dependence 
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would  Imply  an  increasing  correlation  between  Levels  1  and  II  with  increasing 
age  from  early  childhood  to  early  maturity,  since  this  is  the  period  of 
marked  development  of  Level  II  abilities.  But  we  have  found  no  evidence 
of  greater  correlation  between  Levels  I  and  II  with  increasing  age,  and 
slightly  the  opposite  is  the  case.  Subjects  with  high  IQs 
but  low  Level  I  ability  are  somewhat  less  common  among  younger  children 
between  the  ages  4  and  7  than  among  children  beyond  10  years  ct  age.  It 

is  es  if  Level  I  ability  acts  as  scaffolding  for  the  develop  •  if  Level  II 

abilities  and  then  falls  away  in  Importance  as  the  Level  II  abilities  are 
consolidated.  The  child  who  is  below  average  In  Level  I  and  above  average 
in  Level  II  will  appear  to  be  a  slow  developer  in  Level  II  in  early  child¬ 
hood;  he  is  in  a  sense  a  slow  learner  who,  because  of  good  Level  II  ability, 

is  able  thoroughly  to  understand  and  consolidate  everything  he  learns  and 
Incorporate  it  into  the  cognitive  structures  we  call  intelligence.  Later 
in  development  these  Level  II  cognitive  structures  become  relatively  more 
Important  in  educational  attainments,  and  the  child  who  is  relatively  iow 
in  Level  I  but  high  in  Level  II  becomes  much  less  handicapped  in  school 
than  the  child  who  shows  the  opposite  pattern  of  abilities.  The  low  I  - 
high  II  child  is  one  who  learns  with  difficulty  in  school  when  the  learning 
is  more  or  less  rote  and  affords  little  opportunity  to  grasp  concepts  and 
relationships;  he  is  slow  in  acquiring  skill  that  requlre*sheer  repetition; 
but  once  it  has  been  acquired,  he  can  fully  bring  to  bear  what  he  has  learned 
in  logical  reasoning  and  problem  solving.  He  understands  what  he  learns, 
though  he  may  have  learned  it  slowly.  Such  children,  who  often  seem  to 
get  off  to  a  slow  start  in  the  early  grades  in  school,  appear  to  become 
brighter  and  intellectually  more  capable  as  they  progress  in  school  and  as 
the  academic  subject  matter  makes  increasing  demands  on  conceptual  and 


abstract  thinking  and  lnvolvas  ralatlvely  las a  shear  acquisition  of  simple 
skills  and  factual  information.  The  high  1  -  low  II  child,  on  the  other 
hand,  presents  a  very  different  picture.  In  early  childhood  he  nay  appear 
quite  bright  and  quick  in  picking  up  all  kinds  of  simple  skills  and  verbal 
knowledge;  he  may  appear  linguistically  precocious;  he  nay  do  quite  well  in 
scholastic  subjects  and  skills  that  depend  upon  learning  by  repetition  such 
as  pemaanship.  spelling,  nechanlcal  arithmetic,  memorising  the  words  of 
songs,  etc.,  but  he  experiences  increasing  difficulty  and  frustration  — 
sometimes  to  the  point  of  hating  school  —  as  the  conceptual  and  abstract 
demands  of  the  subject  matter  increase  from  earlier  to  later  grades.  It 
becomes  increasingly  difficult  to  understand  what  is  learned,  and.  when 
ultimately  in  some  academic  subjects  learning  and  understanding  become  one 
and  the  same,  the  pupil  with  a  marked  deficiency  in  Level  II  is  almost  totally 
handicapped.  Vhlle  one  can  find  some  small  percentage  of  pupils  of  below* 
average  Level  I  ability  who  are  doing  very  well.  say.  in  algebra  or  science, 
there  are  virtually  no  below-average  Level  II  pupils  who  are  succeeding  in 
these  subject#. 

If  there  is  at  most  only  a  slight  degree  of  functional  dependence  of 
Level  II  upon  Level  I.  as  suggested  by  the  fact  that  some  few  older  children 

e 

with  high  Level  II  ability  are  found  to  be  well  below-average  in  Level 
I.  what  is  the  basis  for  the  correlation  between  Levels  I  and  II  and  for 
the  fact  that  it  differs  so  markedly  in  different  populations?  The  most 
plausible  explanation  is  in  terms  of  genetic  assortment.  If  Levels  I  and 
II  are  controlled  by  two  different  polygenic  systems,  these  can  become 
assorted  together  to  any  degree  in  a  given  population  through  selective 
and  aseortative  mating.  I  have  rejected  the  idea  that  only  Level  I  ability 
is  genetically  determined  and  that  Level  II  abilities  are  learned,  acquired, 
or  developed  out  of  Level  I  abilities  entirely  as  a  result  of  environmental 


Influences.  If  this  were  the  cese»  the  herltablllty  of  intelligence 
(Level  II)  should  not  be  es  high  is  we  know  it  to  be  —  about  70  to  80 
in  present-day  populations.  Also,  according  to  this  notion,  Level  I  should 
have  much  higher  herltablllty  than  Level  II.  But  the  correlations  obtained 
on  siblings  and  twins  give  no  Indication  that  Level  I  abilities  are  signi¬ 
ficantly  more  heritable  than  Level  II  abilities,  and  If  anything,  Level  I 
ability  appears  less  heritable  than  Level  II.  It  seeaa  much  more 

likely  that  both  Level  I  and  Level  II  are  controlled  by  distinct  polygenic 
systems  and  are  correlated  to  varying  degrees  In  different  population  groups 
because  these  groups  have  differed  In  the  kinds  of  demands  that  would  cause 
the  genetic  factor  underlying  Levels  I  and  II  to  become  assorted  together. 

We  know  there  Is  a  high  degree  of  assortatlve  mating  for  Intelligence  In 
European  and  North  American  Caucasian  populations.  In  fact,  In  Western 
society  there  Is  probably  a  higher  degree  of  assortatlve  mating  for  Intelli¬ 
gence  than  for  any  other  trait. 

This  should  not  be  too  surprising  since  educational  attainments,  occu¬ 
pational  level,  and  socioeconomic  status,  which  are  the  basis  for  assortatlve 
mating,  are  highly  correlated  with  Intelligence.  If  Level  I  ability  also 
has  some  correlation  with  occupational  and  socioeconomic  status  Indepen¬ 
dently  of  Intelligence  (Level  II),  we  should  expect  the  genetic  factors 
Involved  In  Levels  I  and  II  to  become  associated  through  assortatlve  mating. 
This  Is  consistent  with  the  observation  that  omnibus-type  Intelligence  teats 
which  Involve  an  admixture  of  both  Level  I  and  Level  II  (e.g.,  the  Stanford- 
Blnet  and  Wechaler  tests)  show  a  higher  correlation  with  practical  criteria 
such  as  educational  achievement  and  occupational  status  than  do  factprlally 
more  pure  tests  of  Level  II,  such  as  the  Baven  Matrices.  Populations  that 


have  not  long  been  stratified  educationally  and  occupationally  would  hava 
had  laaa  asaortatlva  anting  for  thaaa  abllltlM»  and  consequently  would  ahov 
a  lowar  correlation  batwaan  them,  aa  wa  find,  for  axaapla,  in  tha  American 
Negro  population  aa  contraatad  with  tha  white.  Also,  Laval  II  ability, 
being  aore  highly  related  to  tha  acadealc  and  intellectual  daaanda  of 
echoollng  and  higher  occupational  atatue  la  aore  aubject  to  aaaortatlva 
anting  and  conaaquantly  to  genetic  atratlflcatlon  in  taraa  of  eocloeconoalc 
atatua.  Good  Laval  I  ability,  on  tha  other  hand,  la  aore  or  laaa  equally 
advantageoua  in  all  culturee  and  walka  of  life  and  would  therefore  bacoaa 
laaa  differentiated  than  Laval  II  aaong  varloua  population  groupa. 

Phyalolojical  Baa la  of  Laval  I  and  II  Abllltlea 

This  la  quite  epeculatlve,  but  froa  what  wa  know  about  the  organisation 
of  tha  nervoua  ayataa  it  la  an  Interesting  hypothesis  that  tha  baslt  locus 
of  Laval  I  abilities  la  in  tha  elect rochaalcal  procaaaaa  involved  in  short- 
tara  memory  and  tha  neural  consolidation  of  aaaory  traces.  Tha  bloc  heal  cal 
basis  of  thaaa  procaaaaa  la  evinced,  for  axaapla,  in  tha  fact  that  learning 
and  aaaory,  which  involve  neural  consolidation,  can  be  altered  by  pharmacological 
means.  Laval  II  abllltlea,  on  tha  other  hand,  are  hypothesised 
to  depend  upon  the  structural  aspects  of  the  brain  —  the  number  of  neural 
elements  and  the  complexity  and  organisation  of  their  potential  intercon-* 
nectiona. 


The  evolution  of  tha  nervous  ayataa,  represented  in  the  hierarchy  of 
phyla,  la  moat  evident  In  the  development  of  Level  II  processes.  The 
growth  of  mental  ability  in  the  individual  similarly  reflects  largely  the 


gradual  emergence  of  Laval  II  procaaaaa  from  infancy  to  maturity  (Jenaen, 
in  preee).  G.  Stanley  Hall*  a  fanout  dictum  that  "ontogeny  recap  i  tula  tat 
phylogeny"  appaara  to  hold  true  for  mental  aa  nail  at  phyaical  development. 
The  growth  curvet  of  Level  I  and  II  are  quite  different!  with  Level  I 
approaching  ita  developmental  aeymptote  at  an  earlier  age  than  Level  II. 

Theoretical  Overview 

The  picture  la  that  of  a  fundamental  dlvlalon  of  mental  abllitlee 
into  Level  I  (learning  and  memory)  and  Level  II  (intelligence!  l.e., 
analytic  under a  tend lngv  reaaonlng,  aba tract ion,  conceptual  thinking). 
Individual  dlfferencee  in  both  Levele  I  and  II  are  viewed  aa  due  mainly  to 
independent  polygenic  factora.  The  dletrlbutlone  of  Level  I  and  II  abilltlea 
in  the  population  are  approximately  normal.  The  correlation  between  Levele 
I  and  II  it  due  mainly  to  the  cowon  aaaortment  of  the  genea  Involved  in 
the  two  typea  of  ability.  (But  there  la  alao  tome  moderate  degree 

of  functional  dependence  of  Level  II  upon  Level  I.)  The  genetic  correlation 
dlffere  in  varioue  eubpopulatlona»  being  lower  in  the  low  8BS  eegment  of  the 
population  and  higher  in  the  middle  and  upper-middle  elate  aegmant.  The 
correlation  la  lower  in  the  American  Negro  than  in  the  white  population. 
Becauee  education  makea  greater  demanda  on  Level  II  than  on  Level  I  and  the 
occupational  hierarchy  and  eocloeconomic  atatua  are  highly  related  to 
educational  attalnnenta  in  Waatem  aocletlee,  there  la  a  much  greater  mean 
difference  between  eoclal  claeaea  in  Level  II  than  Level  I.  While  Level  I 
la  dlatrlbuted  about  very  aimllar  meant  in  lower  and  upper  SB8  groupe,  the 
meana  of  the  Level  II  dletrlbutlone  may  differ  by  one  ataodard  deviation 
or  more.  (One  ataodard  deviation  la  equivalent  to  about  15  IQ  polnta.) 

Mental  retardation  of  the  type  which  la  a  part  of  the  normal  dletributlon 
of  abilltlea  in  the  population  can  be  deecribed  aa  primary  retardation  if  it 


Involves  marked  deficiency  in  both  Levels  I  tad  II  tad  tt  ttcondtry  retards* 

» 

tioa  if  thtrt  it  t  deficiency  only  la  Ltvtl  II  ability.  Secondary  ratardataa 
often  appear  normally  bright  and  capable  of  learning  and  achievement  In  many 
situations,  although  they  Invariably  experience  great  difficulties  In  school 
work  under  the  traditional  curricula  and  methods  of  Instruction,  Many 
secondary  retardates  who  are  regarded  as  backward  children  while  In  school 
later  become  socially  and  economically  adequate  peraona  once  they  are  out  of 
the  academic  situation.  Primary  retardates,  on  the  other  hand»  appear  to 
be  much  more  handicapped  In  the  world  of  work,  A  serious  shortcoming  of 
ordinary  IQ  tests  Is  that  they  measure  predominantly  Level  II  and  fall  to 
distinguish  between  primary  and  secondary  retardation.  Tests  that  reliably 
measure  both  Levels  I  and  II  should  be  developed  for  use  In  schools,  In 
personnel  selection  and  In  the  armed  forces.  This  formulation  also  has 
Important  Implications  for  the  education  of  children  now  popularly  called 
culturally  disadvantaged 9  most  of  whom  have  normal  Level  I  ability  but 
are  often  quite  far  below  average  In  Level  II.  Such  children  might  benefit 
educationally  from  Instructional  methods  which  make  the  acquisition  of 
scholastic  skills  less  dependent  upon  Level  II  abilities  end  more  fully 
engage  Level  I  abilities  as  a  means  of  raising  their  educational  attainments* 
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The  Heritability  of  InteUigence 

ARTHUR  R .  JENSEN 


In  accounting  for  the  caum  of  die 
dif cranes  among  persons  in  IQ, 
the  gcocs  outweigh  the  effect*  of 
environment  by  2  to  1. 


$iac«  t)n  4i«t  of  hktory  poyli  km  Mtinf  dtfhf* 
MOM  ■  MMN^  MAviMl  and  hlW  WDtfNlf 

about  docMMof  thm  otufMii  ddbnncei  lauhpme 


dnvnMii  rMOM|  povtf(  jetpeiit  and  nukftntot 
in  kanmi  m  p—pm$  atotraci  cote apt.  and  to  tabtof 
pfoMtOT.  Every  (wtiti.  mcktf,  tad  fptoytT  hit 
obtrwd  ddkrMOM  MKMg  ddfrn  Md  adubi  li  il 
Am  dunctmiiici  tkM  *t  otl  **■  nhpm.^Afcf 
penom  appear  t&utMtly  •  fm  ippov 

extrtwety  "dad,"  and  ha  vtat  Majority  toil  aatauhara 
betwco heat citmm  TltniiicoeiMoop»4itfci 
of  ntntal  abldy  from  do  one  ttMM  to  do  oh*,  toot 
idiot  to  ftun  Jut  ai  wt  te  t  coattououi  padettoa  of 
ddtofancea  at  older  cbaractorutiei  of  butaaa,  sued  to 
pbyucai  ttatart,  ao  loo  hart  ii  a  utdar  padMieo  of 
dtfkftim  m  attlectual  abduy.  ludead.  todMdual 
viritioo  b  i  fiwdwnl  taped  of  all  living  dhip 
Without  hdrvidual  variation,  toofogyal  evolution  m  m 
know  it  could  not  haw  occurred 


Tbe  quattion  of  why  people  ddtof  hi  totedjpnce  ha> 
boon  ackad  lor  omturit*  but  a  icieotibcally  aooiptahli 


atuerdidaot 


ha  mmm  rand  oadw  Tbot  who  tom  I#  oi  out  Mai 
vhtondtoaotubhhoohoohMMadhotoihstooto 
lav  oo  one  nat  vft  aauafly  aata  low  an  dl  ha  chart. 
TUi  tact  of  cacrhation  atone  alttii  of  MNpnaa  lad 


toeanchub  ht  hart  b  a  pmnltoctor.V  "Mb 
oamnentoal  toafcof  tonhpnee.  Wekaovdhtdb 
pracdcaly  inpmhb  to  taha  up  a  tantal  tat  bevi*  any 

-A-  * <  - «  -  -  ♦  -Al-t  A. *  I  -  -  A.  .  .  •  _  •  —  ‘ 

tpt  or  oatpanny  aant  not  at  taota  p  wo 
ft  attract  leaaonlnp  and  ptobtototMug,  tor  toting 


A  paraon*!  aoot  on  an  itaKfant  ttt  h  aaualy 
ttpritad  t  an  KHS*  Intshpnt  Quorttt).  Tbattli 
tandathtd  in  ha  general  popatotiou  in  inch  a  nay 
hat  Ida  atrip  K)  at  any  aphid  at  100,  and  ha 
ahMa  50  portal  of  ha  population  fatti  wkbtohe 
ao-caM  awrap  map  of  KYi  ping  Cm  00  Co  1 10. 


hphaaataf  ha  h 

Can  ha  IQ  ta»  t  anyhinj  of  practical  aapomnt? 
bit  fabaad  to  our  cothanaantnotioui  about  atnial 
abidy  m  m  orhnardy  htok  of  it  •  ounaaetton  wbb 
odacational  and  occuputtonal  paHortant?  Yat.  indeed, 
and  that  boo  doubt  about  it  Tba  ahairw  cvidtnt  hat 
paycbolopbal,  educational,  and  tduetrial  ftaarcb,  and 
loaaaicb  in  ha  artad  k  uMonivncal  Wc  kvn 

■  ttwiaw  unm  ant^tia  wranoi  at  vttfnvwtna>  ww  t^F^*§ 

lor  maple,  hat  oo  oht  single  fact  that  ua  arc  non  abto 
to  atcanain  about  a  chid  gbt  t  a  better  prediction 
ofbbftatachoitticpaidortant  haa  bk  IQ  oblaiaad 
affear  ap  5  or  1  (talow  hk  ap  IQ  mn  baooon  law 
accurti  indicafeori  of  ha  cbld*i  bur  anntal  develop- 
aant,  and  bdow  2  or  3  yuan  of  ap  not  • 
nractkalv  u  ndethe  vdn.) 

pa  ^hiaohottv  anm  fuPt«i 


tatrvdy  and  objectively, 
ton  an  davbad  in  ISQ3  by  he  ftiard  piyh  alight 
Alfred  itoet  •anti  tarty  nat  ana  laaar  itvbadand 
anprowd  by  Lavrk  Tartan  at  hmlord  Uafrartky;  ha 
now  fatot  taat  hat  t 


a  he  Stulofd-dtoeilnidbpntoMs.lt  bath  he  test 
aridriy  tad  ant  of  pnaral  totahgant. 

alhou|h  aony  of  hta  appaor  to  ba  fuhahfletant  hot 
ona  another,  al  actaaly  taaaat  andt  ha  aata  pnatl 
ability  That  h  to  «ay,  If  aa  thalihlir  aawral  Handed? 
qnba  ddtorent  totdUpnea  bill  to  a  latp  anhbar  of 
Parana,  tbab  aoort  on  ad  ha  tub  add  ba  htpaady  ttb 


TbalQnbhbndahartor  IOyaar»afapdboptdiati 
M  adad  oocupbonal  atati  t  abnoat  aa  hf0i  a  hpw 
t  d  pradtah  acboMc  prtoraance.  Wht  variot 
occupation!  at  rankad  lor  awrap  iant  and  far  hi 


praadp  and  dtbnbhty.hb  rank  oihrb  found  to  be 
toghyistotod  to  he  avarap  10  bvdaf  ha  paiom  to 
that  oocapatone.  That  b  of  court  a  wide  ptad  of 

KYk  in  ttfyivaryoatuptioa.  but  ha  ooavhP  K> of 

peram  wMbto  a  oortleutar  ocoaation  b  eftothr  aland  to 
hoi  oompationY  stondhf  in  toot  of  da  avanp  tooota 
and  ha  atont  of  praabpaocordad  tod  by  ha  pnaral 


Qt  of  ha  toat  con  vtoUnj  datotnatiot  dhtIQb 
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nMNV  IWHI  SUWOWQIS  Ol  SOWXy  WWS  pOWN  M 

•  (Mi  Mriy  kjr  Thmm  tad  kb  mmcMm  m  ImM 
Uwvmty  la  Ifc.  iraritteyKtacwUloMiof  1.52* 
i*g*i  wtt  Hifcrd  til  Wi  «tew»  140.  Hw  xwiji 
!0<<ti|w»«iil51.1lwcmw«wlw«lpli< 
ftf^wHcilty  over  tkt  yttn  if  into  Mr  iMkood.  (Most 
of  them  sre  mom  in  their  50Y)  Tnim  found  d»t  for 
Ik  Most  pm  dm  foph-IQ  chddwn  in  inter  ndddm 4 
MrUdy  needed  rin  |wnl  pofkMioi  os  twy 
indicator  of  aduramat  that  «m  exaMinad:  a  U0wr  lavd 

i  wards,  lu^nr  occupational  tutu  k^kf  imMi 
productnn  of  nor*  irtidM,  kwto>  patanta.  iif  oikf  ijpi 
of  creativity ;  oon  entriat  in  Wk e't  Wk.  a  lower 
Mortality  ran.  betarr  physical  and  Mental  ktakk;  and  a 
lower  divorce  rate.  Also,  they  have  Much  brighter  chddran 
thaa  the  averts,  their  average  K)  »  1 S3.  a  Jevri  which  h 
tacoodad  by  only  2  ptreewt  of  children  in  the  gwMral 
popelatioa. 

Fndhpaick  as  these  ntsMeh  beyowd  a  dooht  diet 
K>  tttli  Maaseie  characteristics  diat  art  ohviofty  of 
oooaiderahk  unportance  io  ovr  present  tschnologicnl 
society.  Tosay  dial  the  kind  of  ahdity  Mt-ernd  by 
hwdjpfnpe  tests  is  inelevaM  or  enwajportant  would  be 
tantaMouat  io  repwdiatioi  cirdmtioo  as  we  know  it 


•  of  If  I 


The  layman  usually  asks-  “U  mteflynce  dee  io 
herediiy  or  wmrowweerT  The  sdowlki  prowpdy  sntwsti: 
•fod."  Wbhoel  hatoditj  iif  inihonMaM  thaw  tkf^ 
m  no  wmNgmm.  Obviously  every  panoa  mmi  hove  hod 
a  biological  inhtritsaM  of  pm  item  his  puiewk  awl 
mum  hove  grown  hi  an  anrironom,  or  ha  wouMal  ovee 
bo  hare  to  take  aa  K)  m.  So.  of  comoo,  bo*  haredhy 
aad  ravirnaMrai  are  OMiatiil  tar  the  MkMaooof  the 


fcdividnal  or  aay  of  bk  physical  awd  MNttal  chancawM*. 

he  whoa  tcknthti  setonby  iflndy  dkk  prohfoM,  at 
•ad  that  they  do  aot  evoa  aak  d»  Uymmt  fmtfcd.  Tha 
fnioa  to  which  sckwtkis  have  aoe^kaaaaaweroaa  be 
•Mtad  m  fottove:  Ha*  nwch  of  d*  narfcrtbn  asang 


i oeor  dw  kM  40 or  SO yaais  paoeMiaa  i 
la  tfdi  gaartfcn.  Tha  aaawer  k  • 


af  tha  ovidaMa.  ^^kit  evidaaoa  daoej^y  tspyotb  tha 


oowdusiow  dMtgmtic  factors  are  awash  uor  jupoctiit 
pn  aoehewwwaMWi  htdeancM  hi  aoooeatkf  Ice  hwffohlwaf 
jywewoar  hi  K).  How  Much  mom  iMportat?  Tha 
avidaaoa  jadloalM  that  poetic  factors  acoouat  for  ai  ban 
twfor  m  Mach  of  the  variatioa  hi  KX»  aa  anvranmal 
httai  Thh  cowchakoa  hM  owe  Mala  limitation.  Siaoa 
aiofdw  nmjor  auks  ia  this  Hid  were  ooadactad  with 
soMpka  of  Chwcaaiaa  European  awd  North  Aiarkaw 
popuistioM,  w>  caawot  rowldiwdy  prntraliM  thak 
oowdusiows  io  othar  population!.  mpaciaby  those  with 
very  dksuwdar  owvheoMaati 
What  are  the  kinds  of  evidaaoa  that  lead  to  the 
oowdusiow  that  genetic  ddkrewocs  outwei|h  envirownantel 
difarewcM  ia  accounting  for  individual  ddfoiencos  iw 
•0?  Moat  of  this  evidence,  as  it  is  flbuwd  iw  the  sciaweiAc 
IWtrsture,  depends  upow  (puts  technical  Methods  of 
analysis  developed  in  a  specialty  known  m  quantitative 
pMCtici  or  population  pnttict  Soms  of  thoae  Methods 
were  devwad  oripinady  lo  analyM  the  rods  of  heiedhy 
and  ermrownm  ■  agriculture  and  aam  breedwg. 

CapartnaMs  la  Mnd  Mnadkp 
Fi  per  mart  in  which  wa  explicitly  try  to  breed  lor 
lOMaipacdlc  trait  pive  us  the  mom  certain  evidence  that 
variation  in  the  well  has  a  pewetk  component  Piycholo* 
phw  have  brad  rats  for  sptad of  learning  M>Me.  which  ha 
poodiadicatorof  rat  Mhpmce.  By  always  Math*  the 
bahanisp  aaaka  with  fbaMearnkf  females,  awd  matn^ 

paaaMa,  vWhhidto  10  gWMrndoni.  to  produce  two  guita 
dtotkctstreiai  of  rail  iaroapect  to  awuMkoraiwp  ahdity. 

The  tloweit  karwhtp  rat  of  tha  "bright*  strain  wit  laam 
moms  faatar  thaw  tha  foam  rat  of  tha  *dud*  strain. 

The  two  iirai»  erS  dlflbr  MMkodhf  hi  tha  aoMhtr  of  trki 
they  wood  to  lam  how  torendwewfh  •  MOMfdtefendy. 

prove  dMt  aot  edyphyafcalcharacfcrtaici  but  sown 
bahaviaral  wehs  m  wed  are  larpdy  iaharhad  tbroeph  tba 
panntdpHM.ThMwedMddaatbawwprhidtofladii 
knwana  dwt  ddforewcM  ia  iowk  babavtoralchanctwristiaA 
kakdkf  hitllpiWi  araa  predactof  psnatic  iahariMwoa. 


Owe  of  tha  wmlMporMatUaM  of  evidence  lor  the 
hdwritam  of  ktdhpnoo  la  haww  comm  heM  stndka 
af  ideotkal  tedaa  nhn  ewte  toparatad  dwrdy  after  birth 
awd  teaied  Iw  ddhiawf  Imwm.  Mswdoal  twka  oripiaata 
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IdeobcaJ  twins  reared  apart  differ, 

00  the  averaft,  by  only  6  to  7  K}  points. 


(aicfadkg  anwNMi  amor).  Compare  kk  whh  dk 
17  to  It  K)  potato  difference  berawm  Mralakd  chAdraa 
reared  k  different  homre.  or  dre  13  >o  IdpokkdiffwMae 
bitwem  aarekfad  chfldrea  hw#l  p  k  different  homm 
bat  k  dk  i—  enckacoaomte  rkre  We  see  that  aarekfad 
ddMrai  breagfa  op  Kpkv  in  fas  mm#  Ism  6Nv  Im 
ana  another  k  K)  at  km  3  or  4  tkres  more  km  pnaff* 
cafty  tfntkl  twks  mud  k  4^mhi  Immi.  Ak  Ik 


early  dtvkoparem  >o  km  two  kdividaak  Bach  — k 
of  dre  pair  of  twk*  therefore  has  coacdy  dk  sanre 

WVMWMMk  ditflKW. 


Twins  MpuMid  shortly  kn  ktfc  mi  oki  imvd  k 
fMlkiktdivMik^kiMkck^akk 
reap  of  environmental  dkmM  observed  k  theh 
faster  homes  b  fairly  typical  of  dre  eariroommial  vnrk- 
dong  ten  k  the  green!  popvktioa. 

Fbnr  a* jor  rtkitt  of  identical  twks  reared  apart, 
conducted  k  England.  OwMit,  end  hi  Ihkd  Ink 
and  totaling  1 22  pm  of  twim.  are  k  rtamrlrebly  doit 
agreenreat  k  ik>n|  that  tvk  fund  k  Mmmi  Imm 
•re  stfl  Much  am*  abke  k  K)  than  tit  frfaenml  twins 
reared  together  Fraternal  twins  are  merely  aklkp  fk 
happen  to  he  conceived  and  hare  at  the  tame  fane*  and 
drertfore  haltof  themsitofopposketex.  la  10  and 
other  traits  drey  reaeakk  one  aaatheraaatore  than  da 
ordinary  siMkp  born  at  different  time*. 

Idwred  re  are  reread  reret  dfler  an  hi  aareaaa  be 

nrevvvrere  im  ^rere  vrenre^rea  nrerereav  mmonmn *  nmm  lorem  Mere ww 

only  6  to  7  K>  points.  Bat  even  4  we  tnt  tire  vary  aanre 
person  oa  two  occasions  a  reset  apart  wt  had  that  his  mt 
More  wk  vary,  oa  dre  average,  hy  2  or  I K)  pokk  This 
is  dre  rest's  Mareasnrenreat  error.**  When  are  ekrekaie  ddi 
error  from  the  twk  data,  we  tnd  that  the  tvkadfffcr 
only  4  or  5  porets  k  IQ.  Ideatical  twks  reared  fopeher 
ddfar  hy  only  2  or  3  pokk,  not  kdadhtg  maaanroment 
crraTtolarpw  K>  difference  ever  faond  kapok  of 
identical  (ware  reared  apart  is  24  pokk  Mans  dka  17 
percent  of  skimp  reared  fapdkr  dflfar  hy  More  than 
24  K)  points.  The  sanre  h  tree  of  fkrakrnal  twka.  ffnt 
sklmgs  land  fraternal  treks)  hare  endyhotf  of  dkk  gross 
m  common,  and  drey  differ  on  dre  asaragihy  12 10  pokk 
(ctdwdmg  Mccanremem  error),  area  nhan  reared 
loprther 

The  stndres  of  identical  inks  drew  dearly  dkl  k* 
eikmlinko  are  pacticaffy  kantlcal  are  akin*  m  reach 
alike  k  mental  ahddy  as  drey  are  alflat  k  phyakal  balk 
rod  thkk  true  evrowhea  drey  have  grown  apkdIScroot 


■  10 1 


children  kpijf  pichad  at  random  tram 


ThaKysol  adopted  chidrenakokow  Hale  or  no 
rektknehipto  dre  Kysofthak  adopting  paraakhm  drey 
are  almoel  m  doaaly  related  to  the  10*s  ol  thair  aatwal 
parents  m  ere  ffnd  k  the  cam  of  chddran  who  are  reared 
hy  dreir  aataral  parents. 

Chffdran  renredk  the  coannoa  environment  dan 
orphanap  differ  bom  ana  another  k  10  to  appronJmakly 
the  same  degree  m  chadren  pickad  at  random  from  dre 
total  population.  Tire  10’s  ol  orphansp  chddran  who  ham 
newer  known  their  own  parents  show  akacat  the  sanre 
degree  al  correlation  with  thair  parents'  level  ol  abdhy  aa 

- »  -  j  - -«-«-»  -  -  — - -t  t - *--< - 

we  sai*  m  ms  cam  m  ennoren  reams  ay  new  own 


Now  and  dren  we  notioe  that  very  bright  parents  cm 
have  m  ktaffactnaffy  msdkcre  chdd.  or  that  radrer  dnl 
parents  cm  have  Mciceptknaffy  Wight  chid.  Them 
ohrenwtkns  are  odkn  pokred  re  rektakanly  re  evidence 
dretkteffjgenct  knot  kherhad  ffnt  dre  Ihet  is  that  pmk 
dreary  predlck  precisely  that  wt  faonM  Ind  sneh 
dkcrepancks  hatwaea  parents  and  Jrelrkfcprkg.  Fre 
example.  parent-offbprkg  ddkrenere  k  heiffk  am  al 

IQurhffdfan^^ Mpm^ptOs^'a^k  * 


hrenwM  a  parem  end  hk  (or  her)  chad  is  the  same  aa  the 
dlfferenm hitwaM iffdkp  dm  kahont  mppofak 
The  ddkrence  hrewaM  a  chid  and  thsavarapnfbmhif 
hk  parents*  Xytkahowt  10  pokk 
A  pram  wt*  a  h*bK>  *®  mnaffy.  bat  by  no  mean 

hk  own  bat  m  riff  ahovs  dre  avarep  tor  dre  gwreral 
popnktkn.  A  paired  whh  a  tow  10,  m  the  other  hand, 
w®  anmffy,  hat  ggt  nhswjtb  have  e^tlkdrea  aftnne  are* 

•amtwh*  Mffrer  dka  hk  own  bat  are  idff  below  the 


The  opposite 
kdmtofpnetkaffy 


from  one  another,  m  dre  avarap.  by  13  laid  K)  pokk 


- M - J  k  »■  -»A.  - .  * --  - «  -  J - «  «.  * 

mean,  ana  nnama  trot  aw  acspiaM  oarer  amanren 
phyakal  treks  m  nwff  m  far  IQ. 

trsaHtmhMfaaadklma 

k  b  kfaiakftkg  that  k  oar  society  krebMds  and  wtvai 
am  at  Ink  m  amch  affha  k  K>  •  faodren  and  ekfak 
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Tilt  immti  m  Cmmm  Mmttomm  a j  tone 

iki  tMfttirt  pitt****!  tkt jtfmlmm  I*  mdl  9Q  rmft. 

tl ttpt  0  tkt  flVVMff  (Miv  /#  904  ^9W  nWw  P0t004$tt 

09  wy  fleer  19  irtvW  mmImm  Wmm.  (Tht  nkimm 
Aiwri  mo/  rigMr  hkoa  19$  Hrmm  ef  loaaMMfJ 


If  mi  tad  «oan  picked  tou  mm  strictly  at  r 
pi  by  a  lottery,  spouses  wodd  djffir  by  aa  tvengi  of 
1 8 10  pontt.  But  ■  fact  «ta  aad  woana  chooaa  owe 
Motor  partly  lor  iatelligcact,  aad  to  spouaM  ddir  by 
oaly  10 or  It  poiati«IO. 


ibotMainf  MaiMai  — IQ 

Every  pmoa  harbors  a  numbtr  of  OMtaat,  recessive 
prats.  Moat  of  tots  arc  defective  peas*.  They  an  pained 
oa  froai  pareat  lo  chid.  bal  they  usuatty  writt  aoi  product 
aoy  hanaful  effects  to  to  child  ualMt  to  other  part* 

«Jao  coacributot  exactly  bt  imm  dafsctive  pm.  Tbt 
reaaoa  tbii  usuatty  dots  mm  occur  ia  tbit  tocb  paraac"! 
aonaol  praet  are  doum—i  over  iht  odMr  pereat's 
defective,  rtcttaia  paw  Whaa  antiag  ocean  bttweta  a 
auwi  aad  a  woaua  who  sre  Wood  reiarioat,  however, 
tba  eh— cat  ait  aweb  graatrr  dm  tiy  wj  bodi  poaseM 
anay  of  (be  saaw  defective  pracs  Wbaa  (boat  Me  tin 
pean  an  peued  together  ia  tbt  rained  ooupls*»  rhidraa. 
day  sobtract  —favorably  froai  tbt  train  dot  an 
coatrobad  by  ibcac  praat  aadar  aonaal  ooadMoaa.  Tbia 
dtprmioa  doe  lo  iabraidiai  a  kaowi  to  occur  ia  jabrrbad 
physical  tram.  tocb  aa  stature,  aad  da  aaaa  tbiap  bn 
beta  fowad  for  10  It  is  watt  wtaNahed,  lor  msapfe. 
that  conk  namapn  produce  chfldrea  who*  oa  da 
•**0.  haw  10's  several  poiats  lowar  thaa  to  KXs  of 
cbidrra  whose  partaa  an  oanlaad  bal  ana  amebad 
wbb da aarriad common  IQ,  *»,  aducatioaat  kvk, 
id  aodoaooaoMic  iota.  Mora  tttraMi  art  da  com  of 


ebAdraa  abow  a  nacb  bipbar  addaaca  oft 
ratardatioa  daa  rhidrea  bora  lo  da  a 
toy  boat i 

fladiapi  an  ratirdy  pradictabla  fron  baak  ptodpiM  of  ' 
pMctio  tot  apply  lo  all  Uviag  befegt  Moraooar,  k  b 
»irt»aiy  hapoatttdt  lo  explain  tocb  facta  vttoutoaucM 
i  an  vary  atrophy  Mhaacad  by 


How  caa  we  summonm  brieiy  what  ia  aoa  kaowu 
about  ibe  rtklm  — port— cc  of  heredity  aad  aaviroaaaat 
ia  cauaiag  iadmdoal  ddfcraacM  ia  Kfl  la  to  tomiaology 
of  paaatki  a  sun-ary  aacwer  coaaati  of  uyiap  tot  tba 
iariubdityMof  IO»ctoM  toO.IO.  Ttoaaaaoibe! 

10  ptreoat  of  tba  "varkaea"  ia  K»h  ia  to  gnsral  pop* 
latioa  ia  attnbuteblt  to  praatk  ddtttacct  aad  20pafoaat 
ia  attributable  to  nougewetk  or  eavkoonaaial  differences. 

"Vanaace**  a  aaatatiady  a  quantitative  ndax  of  to 
total  iMoaai  of  ddferrwtto  tot  esnt  aawap  ai  Mtatort 
of  loan  population.  So  kattad  of  talkiap  aboat  variance, 
aa  caa  aura  easily  deacribt  om  conduaions  ia  tonaa  of 


If  we  shouMdtfcna— to  ddfercncesMlQ  between 
every  ptraoa  m  to  populatka  aad  every  other  person, 
to  average  of  all  these  ddferencet  would  turnout  to  be 
II  IQ  punts.  These  dtfercnces  arc  due  both  to  ginttk 
aad  to  ravkwMatatil  lectors.  Now  we  caa  ask  tbaorab* 
catty  Wbat  would  be  to  ayarapr  lOddkreaca  aouag  al 
penoaa  «  to  popuhMioa  4  everyone  bad  prowa  up  ia 
identical  eaekoaneata  froM  to  noaieaiof  conception, 
wbda  pnetk  diflareacM  raaniaad  m  they  are?  Uadar 
tba  bypotbttkal  condition  of  conplatcly  equal  environ- 
nents  for  everyone,  to  average  10  ddfoenoa  would  bt 
I#  potato  Thus,  tbeie  would  be  a  raduetka  of  2  potoa  ia 
to  average  diiaif  act  tot  aoweiim.  Lotus  aour  aak  to 
re—  Whet  Mould  be  to  average  difference  if  everyone 
bad  exactly  to  tana  geaatk  aadownaat,  but  environ- 
Mental  ddfcreacM  ranaiaad  unchanged?  Uadar  tba 
hypothetical  condition  of  conplelr  genetic  equality  to 
avewgt  IQ  dtoieaca  anoap  penoat  would  be  oaly 
Ipobtoor  juat  half  to  dittwaactdnt  would  exiatwitb 
equal  mvkowmtm. 

So  to  nnartusioa  wa  cone  to  abkb  kcanaialy 
valid  at  least  ia  to  wbilr  Eutopeaa  aad  North  Aatorkaa 
popuktiDM  la  abkb  to  laaaanb  mm  coaductad  ktbk 
la  accouatbn  lar  to  cauaM  of  to  dittaraacM  auKHM 
pmswtaiatefMaww%k*i(CKfeof««riro»- 
— <by2lo  i«wl  lodKIuwMtlwpwwd 

tad  am*  man  att*  hr  al  pmo«  ia  A*  todaly,  ** 

■*np  MWm  ttmt  of  lit  pofaMoa  «■  bt 
naamtet  lamand,  aad  tkt  (OdMmacM  mm  pmoai 

t»>e< - t'*t  ddfcnaett 

tea  itaaia  «■  laaritaWjr  bt  daa  aim  aon  a>  (aaadt 
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TECHNICAL  COMMENTS  ON  SCARR-SALAPATEK'S  “RACE, 
SOCIAL  CLASS,  AND  IQ" 

By  Arthur  R.  Jen— a 

Sandra  Scarr-Salapatak'a  article  on  "lace,  Social  Claaa,  and  IQ"  (1) 
la  to  ba  co— andad  for  addr— alng  an  Inport— t  probl—  In  hua—  behavior- 
ganetlca,  balng  tha  flrat  larga-acala  atudy  of  tha  aantal  abilltlaa  of 
tvlna  la  an  A— rlc—  Nagro  population.  Scarr-Salapatak' a  data,  bowavar, 
ralaa  crucial  problo—  of  Interpretation  which  ave  not  even  hinted  at  In 
her  article. 

8carr»Salapatek  eaphaalaee  the  point  that  the  berltablllty  of  the 
aeatal  teata  la  In  general  lower  In  her  Negro  aanpla  than  In  tha  white. 

Ihla  fact  aha  apparently  iaterpreta  aa  being  cone  la  tent  with  an  explanation 
of  the  —an  Negro-white  IQ  dlfferencea  in  ter—  of  enwlron— itil  fee  tore 
auch  aa  cultural  deprlwatloa.  She  atateat  "The  lower  —an  acoree  of  dia- 
adv— taged  children  of  both  racaa  can  be  explained  la  large  part  by  tha 
lowe r  go— tic  variance  in  their  a corea"  (p.  1293).  She  addai  "If  aoat 
black  children  ha—  United  experience  with  — wlron—ntal  featurae  relev— t 
to  the  da— lop—  t  of  acholaatlc  akllla,  th—  genetic  variation  will  — t 
be  —  prominent  a  aource  of  Individual  phenotypic  variation;  nor  will  other 
betveea-fanlly  differ— c—  auch  —  80  [sodoecoooalcD  level  be  —  laport— t 
aa  they  are  In  a  white  population"  (p.  1294) . 

The  da—  oho—  la  Scarr-Salapatak'a  Table  3  (p.  1288),  however,  aake 
thla  Interpretation  highly  qu— tioaable.  The—  data  all—  ooaparle—  of 
the  aa—  a  cor—  —  tha  coablnod  aptitude  t— ta  for  Negro  children  vboae 
par— ta'  le— 1  of  education  and  in  com  are  both  abo—  tha  —dl—  (of  the 
Negro  and  white  aaapl—  coablaed)  with  tha  no—  a  cor—  of  white  cbildr— 
who—  par— ta'  education  and  lnco—  are  both  bel—  the  main  —dl— .  The 
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lower  status  whits  children  still  score  higher  than  the  upper  status  Kegro 
children  on  both  the  verbal  and  the  non-verbal  tests*  Although  non-verbal 
tests  are  generally  considered  to  be  less  culture-biased  than  verbal  tests, 
it  is  the  non-verbal  tests  which  in  fact  show  the  greater  discrepancy  in 
this  comparison,  with  the  lower  status  whites  scoring  higher  than  the  upper 
status  Negroes*  But  in  this  comparison  it  Is  the  upper  status  Negro  group 
that  has  the  higher  herltablllty  (i.e.,  greater  genetic  variance)  on  both 
the  verbal  and  non-verbal  tests.  Thus  the  lower  herltablllty  which  Scarr- 
Salapatek  Invokes  to  infer  that  Negroes1  generally  poorer  performance  is 
attributable  to  environmental  deprivation  applies  to  the  lower  status  white 
group  In  this  particular  comparison.  Yet  the  lower  status  white  group  out¬ 
performs  the  upper  status  Negro  group,  which  has  the  highest  herltablllty 
of  any  of  the  subgroups  in  this  study  (see  Table  9,  p.  1292). 

Is  this  finding  more  difficult  to  reconcile  with  a  strictly  environ¬ 
mental  explanation  of  the  mean  racial  difference  In  test  scores  than  with 
a  genetic  Interpretation  which  Invokes  the  well-established  phenomenon  of 
regression  toward  the  population  mean?  In  another  recent  article  in  Science. 
Scarr-Salapatek  (2)  clearly  explicated  this  relevant  genetic  prediction,  as 
follows: 

*  Regression  effects  can  be  predicted  to  differ  for  blacks  and  whites 
if  the  two  races  Indeed  have  genetically  different  population  means. 

If  the  population  mean  for  blacks  is  15  IQ  points  lower  than  that  of 
whites,  then  the  offspring  of  high- IQ  black  parents  should  show 
greater  regression  (toward  a  lower  population  mean)  than  the  off¬ 
spring  of  whites  of  equally  high  IQ.  Similarly,  the  offspring  of 
lo*-IQ  black  parents  should  show  less  regression  than  those  of  white 
parents  of  equally  low  IQ.* 
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In  other  word*,  on  the  eve  rase,  an  offspring  genetically  ie  closer  to  Its 
population  naan  than  ere  lta  parenta,  end  by  e  fairly  precise  anoint  (3). 
Accordingly,  It  would  be  predicted  thet  upper  status  Negro  children  should, 
on  the  average;  regress  downward  toward  the  Kegro  population  naan  IQ  of 
about  83,  while  lower  statue  white  children  would  regress  upward  toward 
the  white  population  naan  of  about  100.  In  the  downward  and  upward  regres¬ 
sion,  the  two  groups'  naans  oould  cross  each  other,  the  lower  statue  whites 
thereby  being  slightly  above  the  upper  fetatus  Negroes.  Scarr-Salapatek'e 
date  (Table  3)  ere  quite  consistent  with  this  prediction.  Scarr-Salapatek'e 
finding  la  not  a  fluke}  the  sene  phenomenon  has  bean  found  In  other  large- 
scale  studies  reviewed  elsewhere  (4). 

The  exceedingly  low  (and  often  even  aero  or  negative)  heritablllty 
values  in  the  lower  SBS  groups  (both  Negro  and  white)  raise  the  question 
of  the  adequacy  of  the  particular  teats  and  testing  procedures  and  their 
coaperablllty  with  those  In  other  najor  studies  of  the, heritablllty  of 
Intelligence  (3).  It  ie  e  reasonable  conjecture  thet  these  group- adminis¬ 
tered  tests,  designed  for  particular  grade  levels  rather  than  for  the  full 
range  of  ability,  were  too  difficult  to  allow  much  spread  of  scores  for 
neny  of  the  low  SSS  children  and  ere  therefore  leas  reliable  for  the  low 
SBS  than  for  the  higher  SBS  groups.  Consistent  with  this  conjecture  if  the 
feet  thet  the  Intercorrelations  among  the  several  teat  a  ere  lower  for  eub- 
•  jects  below  the  SBS  aedlan  then  for  thoee  above  the  SBS  median  (see  Table  4, 
p.1289).  dad  what  is  the  effect  of  truncating  the  range  by  excluding  99 
twin  pairs  who  were  in  retarded  classes,  fourth-fifths  of  whom  were  Negro f 
(1,  Footnote  26).  Could  this  differentially  attenuate  correlations  for 
Negro  and  white  twine  so  as  to  .artifactually  bolster  Seasr-Nnlapetek's  mein  -/ 
conclusions T  Moreover,  we  do  not  know  how  much  the  Inter correlations  are 


Affected  by  the  fact  that  two  or  more  of  the  teats  were  administered  by 
the  same  teacher.  I  have  found  it  necessary  in  my  own  research  not  to  use 
teacher  administered  tests,  especially  in  correlational  analyses  and  herit- 
abllity  studies.  There  are  several  reasons  for  this;  when  children  are 
tested  in  Intact  classroom  groups,  any  biasing  influence  on  test  performance, 
such  as  poorly  given  instructions,  lax  observance  of  the  time  limits  for 
standardised  tests,  etc.,  contributes  markedly  to  "batween-teacher”  vari¬ 
ance,  which  is  tantamount  to  error  variance.  It  also  contributes  to  spurious 
intraclass  correlation  among  children  in  the  same  class  and  to  spurious 
inflation  of  the  intercorrelations  among  subtests,  such  as  the  verbal  and 
non-verbal  parts •  For  (his  reason  I  have  deemed  it  necessary  to  employ 
specially  trained  testers  to  insure  highly  standardized  administration  of 
tests,  and  no  more  than  one  test  is  given  by  a  particular  tester,  thereby 
ruling  out  the  possibility  of  spurious  Intercorrelation  due  to  any  consis¬ 
tent  tester  bias.  The  use  of  teacher  administered  tests  gathered  from 
school  files  can  serve  to  suggest  hypotheses,  as  in  Scarr-Salapatek's  study, 
and  are  useful  in  the  planning  of  more  thorough  studies;  but  I  doubt  that 

V 

they  can  serve  adequately  for  testing  the  kinds  of  quantitative  hypotheses 
put  forth  by  Scarr-Salapatek. 

These  hypotheses  are  indeed  important  and  deserve  the  most  thorough 
Investigation  possible.  Does  the  complete  lack  of  any  statistical  tests  of 
significance  for  the  hypotheses  considered  by  Scarr-Salapatek  mean  that  she 
did  not  really  Intend  this  as  an  hypothesis-testing  study,  which  many  readers 
are  apt  to  mistake  it  for?  Her  approach  might  be  called  "weak  inference”  in 
contrast  to  the  'Strong  inference”  recommended  by  Platt  (6)  and  of  which  in¬ 
vestigation  in  this  sphere  is  so  greatly  in  need. 


iMt.Ltjjtji  -gf  tyfwn  totmlnt 
MniDa  yX-CjlUamU 

Sim 
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MOST  PERSONS  experience  some  difficulty  in  discussing  the  topic  of  race  differences  In 
intelligence-a  difficulty  over  and  above  that  which  is  ordinarily  inherent  in  the  scientific  study  of 
any  complex  phenomenon.  There  is  an  understandable  reluctance  to  come  to  grips  with  the 
problem,  to  come  to  grips  with  it,  that  is  to  My,  in  the  same  straightforward  way  that  we  would 
try  to  approach  the  investigation  of  any  other  problems  in  the  behavioral  sciences.  This  reluctance 
is  manifested  in  a  variety  of  “symptoms”  found  in  most  writings  and  discussions  of  the  psychology 
of  race  differences,  particularly  differences  in  mental  ability:  a  tendency  to  remain  on  the 
remotest  fringes  of  the  subject,  to  sidestep  central  questions;  to  blur  the  issues  and  tolerate  a 
degree  of  vagueness  in  definitions,  concepts,  and  inferences  that  would  be  unasemly  in  any  other 
realm  of  scientific  discourse;  to  express  an  unwarranted  degree  of  skepticism  about  reasonably  well 
established  quantitative  methods  and  measurements;  to  deny  or  belittle  already  generally  accepted 
facts-accepted,  that  is.  when  brought  to  bear  on  inferences  outside  the  realm  of  race  differences; 
to  demand  practically  impossible  criteria  of  certainty  before  even  seriously  proposing  or 
investigating  genetic  hypotheses,  as  contrasted  with  extremely  uncritical  attitudes  toward  purely 
environmental  hypotheses,  a  failure  to  distinguish  clearly  between  scientifically  answerable  aspects 
of  the  question  and  the  moral,  political,  and  social  policy  issues;  a  tendency  to  beat  deed  horses 
and  to  set  up  straw  men  on  what  is  represented  as  thegenetic  side  of  the  argument;  appeals  to  the 
notion  that  the  topic  te  either  really  too  unimportant  to  be  worthy  of  scientific  curiosity  or  too 
complex,  or  too  difficult,  or  even  forever  impossible  for  any  kind  of  research  to  be  feasible,  or  that 
answers  to  key  questions  are  fundamentally  “unknowable*'  in  any  scientifically  acceptable  sense; 
and,  finally,  the  complete  denial  of  intelligence  and  race  as  realities,  or  as  quantifiable  attributes, 
or  as  variables  capable  of  being  related  to  one  another,  thereby  dismissing  the  subject  altogether. 

These  tendencies  will  be  Increasingly  overcome  the  more  widely  and  openly  the  subject  is 
discussed  among  scientists  and  scholars.  As  some  of  the  taboos  against  the  public  discumlon  of  the 
topic  fall  away,  the  issues  will  become  clarified  on  a  rational  basis,  we  will  come  to  know  better 
just  what  we  do  and  do  not  yet  know  about  the  subject,  and  we  will  be  in  a  better  position  to  deal 
with  it  objectively  and  constructively. 

IS  INTELLIGENCE  AN  ATTRIBUTE? 

Intelligence  ft  an  attribute  of  persons.  Probably  for  as  long  as  man  has  been  on  earth  It  has  been 
a  common  observation  that  persons  differ  in  brightness,  in  speed  of  learning,  In  ability  to  solve 
problems,  and  so  on.  Parents,  teachers,  and  employers  are  able  roughly  to  rank  children  and  adults 
in  terms  of  a  subjective  impression  of  brightness  or  capability,  and  there  is  a  fairly  high  agreement 
among  different  observers  in  the  rank  order  they  assign  in  the  urns  groups  of  children.  It  is  helpful 
to  think  of  the  subjective  perception  of  intelliflpnce  as  analogous  to  the  subjective  perception  of 
temperatures,  which  is  also  an  attribute.  Before  the  invention  of  the  thermometer,  temperature 
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was  a  matter  of  subjective  judgment.  The  invention  of  the  thermometer  made  it  possible  to 
objectify  the  attribute  of  temperature,  to  quantify  it,  and  to  measure  it  with  a  high  degree  of 
reliability.  With  some  important  qualifications,  the  situation  is  similar  in  the  cam  of  intelligence 
tests.  The  most  essential  difference  is  that  intelligence,  unlike  temperature,  is  muhldimeMftonal 
rather  than  unidimensionai.  That  is  to  say,  there  are  different  varieties  of  intelligence,  so  that 
persons  do  not  maintain  the  same  rank  order  of  ability  in  every  situation  or  teat  that  wt  may 
regard  as  indicative  of  intelligence.  It  so  happens  that  from  among  the  total  qmctrum  of  human 
behaviors  that  can  be  regarded  as  indicative  of  some  kind  of  “mental  ability”  in  the  broaden  aanm, 
we  have  focused  on  one  part  of  this  spectrum  in  our  psychological  concept  of  Intelligence.  We  hart 
emphasized  the  abilities  characterized  as  conceptual  learning,  abstract  or  symbolic  reasoning,  and 
abstract  or  verbai  problem  solving.  These  abilities  were  most  emphasized  in  the  composition  of 
intelligence  tests  because  these  were  the  abilities  most  relevant  to  the  traditional  school  curriculum 
and  the  first  practical  intelligence  tests  were  devised  to  predict  scholastic  performance.  When  teets 
were  devised  to  predict  occupational  performance,  they  naturally  had  a  good  deal  in  common  with 
the  tests  devised  for  scholastic  prediction,  since  the  educational  system  is  intimately  related  to  the 
occupational  demands  of  a  given  society.  Much  the  same  abilities  and  skills  that  are  important  hi 
schooling,  therefore,  are  important  also  occupationally.  Thus,  we  find  that  in  industrialised 
countries  practically  all  intelligence  testa,  scholastic  aptitude  tests,  military  daarifkation  testa, 
vocational  aptitude  tests,  and  the  like,  are  quite  similar  in  composition  and  that  the  scores 
obtained  on  them  are  all  quite  substantially  intercorvelated.  In  short,  them  is  a  huge  general  factor, 
or  g,  which  the  tests  share  in  common  and  which  principally  accounts  for  the  variance  among 
individuals.  When  tests  are  devised  to  measure  thhg  factor  as  purely  as  poariblt  (U.,  in  a  factor 
analysis  including  a  host  of  other  tests  it  will  have  nearly  all  of  its  variance  loaded  on  the  genera! 
factor  common  to  all  the  other  testa  and  have  little  or  no  variance  loaded  on  factors  found  only  In 
certain  tests  (special  factors)  or  factors  found  only  in  small  groups  of  teats  (group  factors)), 
examination  of  their  item  content  lends  to  the  characterization  of  it  as  requiring  an  ability  for 
abstract  reasoning  and  problem  solving.  Raven's  Programme  Matrices  Teat  is  an  example  of  such  a 
teat.  Teste  having  quite  diverst  forma  can  have  equally  high  loadings  on  they  factor-tor  example, 
the  verbal  similarities  and  block  design  teats  of  the  Wechsier  intelligence  Scalie  am  both  highly 
loaded  on  g.  Teste  of  g  can  be  relatively  high  or  relatively  low  in  degree  of  “culture  faimm'9  (The 
question  “In  what  way  am  a  wheel  and  a  penny  alike?”  la  probably  mom  culture  fair  than  Urn 
question  “In  what  way  am  an  oboe  and  a  b  taro  on  alike?”)  In  abort,  it  ia  pomftbts  to  amam 
essentially  the  same  intelligence  by  a  great  variety  of  means. 

Standard  IQ  teste  measure  the  kinds  of  behavior  in  abstract  and  verbal  probka  situations  that 
we  call  abstract  masoning  ability.  These  teste  measure  mom  of  g-the  factor  common  to  various 
forma  of  intelligence  teste-than  of  any  of  the  other  mom  special  ability  factors,  auch  as  verbal 
fluency,  spatial-perceptual  ability,  sensory  abilities,  or  mechanical,  musical,  or  artlatk  abilities,  or 
what  might  be  called  social  judgment  or  sensitivity.  But  a  teat  that  measured  evarythteg  at  once 
would  not  be  very  useful.  IQ  teste  do  reliably  measure  one  important,  though  limited,  atpect  of 
human  performance.  The  IQ  qualifies  as  an  appropriate  datum  for  scientific  study.  If  wt  are  to 
study  intelligence,  we  are  ahead  if  we  can  measure  it.  Our  measure  is  the  IQ,  obtained  on  teets 
which  meet  certain  standards,  one  of  which  h  a  high  g  loading  when  factor  analysed  among  othsr 
teste.  To  object  to  this  procedure  by  arguing  that  the  IQ  cannot  ha  reputed  as  being 
interchangeable  with  intelligence,  or  that  inteUigenca  cannot  really  be  meaaumd,  or  that  IQ  la  not 
the  same  as  intelligence,  Is  to  get  bogged  down  in  a  semantic  more*.  It  la  equivalent  to  arguing 
that  a  column  of  mercury  in  a  glam  tube  cannot  be  regarded  as  synonymous  with  temperature,  or 
that  temperature  cannot  really  be  measured  with  a  thermometer.  If  the  measurements  am  retkbte 
and  reproducible,  and  the  operations  by  which  they  am  obtained  can  be  objectively  speed  upon, 
this  is  all  that  need  be  required  for  them  to  qualify  as  proper  scientific  date.  We  know  that 
individually  adminbtered  IQ  teats  have  quite  high  mtiabillty;  the  veliabilUy  coefficients  am  around 
.96,  which  means  that  only  about  6%  of  the  total  individual  differences  variance  is  attributable  to 
measurement  error.  And  standard  group  administered  teste  have  reliabilities  dote  to  .90. 

The  standard  error  of  measurement  (which  is  about  t5  for  the  Stanford-Binet  and  similar  teats) 
must  always  be  taken  into  consideration  when  considering  any  individual's  acorn  on  a  teat.  But  It  is 
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actually  quite  unimportant  in  comparison  of  tha  manna  of  large  group*  of  subjects,  since  errors  of 
measurement  are  more  or  leas  normally  distributed  about  aero  and  they  cancel  qut  when  N  is  large. 
The  reliability  (i.e.,  consistency  or  freedom  from  errors  of  measurement)  per  se  of  the  IQ  is  really 
not  seriously  at  issue  in  making  comparisons  between  racial  groups.  If  the  samples  are  large,  the 
mean  difference  between  groups  will  not  include  the  test’s  errors  of  measurement. 

The  validity  or  importance  of  the  measures  derives  entirely  from  their  relationship  to  other 
variables  and  the  importance  we  attach  to  them. 

The  IQ  correlates  with  many  external  criteria,  and  at  the  most  general  level  it  may  be  regarded 
as  a  measure  of  the  ability  to  compete  in  our  society  in  ways  that  have  economic  and  social 
consequences  for  the  individual.  In  the  first  place,  the  IQ  accords  »  h  parents’  and  teachers’ 
subjective  assessments  of  children's  brightness,  as  well  as  with  the  evaluations  of  children's  own 
peers.  In  terms  of  assessments  of  scholastic  performance,  whether  measured  in  terms  of  school 
grades,  teachers’  ratings,  or  objective  tests  of  scholastic  achievement,  the  IQ  accounts  for  more  of 
the  individual  differences  variance  than  any  other  single  measurable  attribute  of  the  child.  IQ 
accounts  for  about  50%  of  the  variance  in  scholastic  achievement  at  any  single  grade  level,  and 
over  the  course  of  several  yean  or  more  of  schooling  it  accounts  for  over  70%  of  the  variance  in 
overall  scholastic  performance. 

Since  considerably  leas  than  100  percent  of  the  variance  is  accounted  for,  it  means  the  IQ  is  not 
an  infallible  predictor  of  the  performance  of  any  one  individual.  When  used  for  individual 
diagnosis  it  must  be  evaluated  in  terms  of  many  other  facton  in  the  child's  makeup  and 
background  and  condition  at  the  time  of  testing,  and  even  then  not  too  much  stock  should  be 
placed  in  the  IQ  in  predicting  for  the  individual  rote,  since  the  predictive  validity  of  the  IQ  is  not 
sufficiently  high  to  override  the  effects  of  possibly  unasseaaed  traits  or  unpredictable  unusual 
future  circumstances  which  may  ndicaDy  alter  the  course  of  the  Individual’s  development  or 
performance  in  a  statistically  small  proportion  of  cases.  Thus,  I  am  emphasizing  the  importance  of 
evaluating  the  IQ  somewhat  differently  when  used  for  Individual  diagnosis  and  prediction  than 
when  used  in  making  statistical  predictions  on  large  groups  of  individuals.  It  is  somewhat 
analogous  to  actuarial  predictions  of  Insurance  risks.  Predictions  for  large  groups  classified  by 
various  criteria  can  be  made  with  high  degrees  of  certainly,  while  predictions  for  individual  cases 
are  highly  uncertain. 

Recently  I  received  a  letter  from  a  high  school  senior  who  described  himself  as  coming  from  a 
disadvantaged  background.  He  had  a  strong  desire  to  go  on  to  college  In  hopes  of  becoming  a 
lawyer,  and  he  was  woodaring  about  his  IQ  and  how  much  stock  he  should  put  in  it  in  deciding  his 
further  course.  I  doubt  if  there  W  much  more  sense  In  worrying  about  one's  own  IQ  than  in 
worrying  about  the  age  at  which  one  will  die,  as  predicted  by  the  Insurance  company's  actuarial 
tables.  Among  other  things,  I  wrote  the  following  to  my  student  Inquirer:  “My  own  attitude 
toward  tests,  when  1  was  a  student,  was  not  to  give  much  thought  to  them  but  simply  to  set  my 
sights  on  what  seemed  to  me  a  realistic  goal  and  then  do  my  best  to  achieve  it.  You  find  out  from 
those  who  have  already  made  it  what  you  have  to  know,  what  you  have  to  be  able  to  do.  what 
skills  you  need  to  develop,  and  you  sat  about  doing  these  things  Just  as  you'd  go  about  doing  any 
kind  of  Job  that  you  know  has  to  be  done.  If  you  sat  your  goals  too  low,  it’s  too  easy  and  you 
won’t  develop  your  potential.  If  you  set  goals  that  are  unrealistically  high,  you  become 
discouraged,  I  recommend  one  step  at  a  thne,  each  step  being  something  you  really  think  you  can 
achieve  If  you  ready  work  for  it.  When  you  have  made  the  first  step  successfully,  then  you  will 
have  a  better  idea  of  how  to  take  the  next  step.  That  way.  If  you  have  whatever  it  takes,  you’ll 
make  It;  if  you  haven't  got  whatever  It  takas,  you'll  find  this  out.  But  you’ll  never  really  know 
without  trying  your  bast.  I  wouldn’t  1st  any  kind  of  test  score  determine  what  I  try  for.  The 
reality  of  your  own  performance  In  meeting  the  competition  in  striving  toward  your  goals  Is  the 
only  teal  test.  I  believe  this  approach  gives  one  the  best  chances  of  finally  doing  what  he  is  best 
suited  for,  and  this  is  one  of  the  conditions  for  a  satisfying  life." 

In  statistical  terms,  however,  the  correlation  la  quite  substantial  between  IQ  and  occupations, 
whan  the  latter  ate  merdty  ranked  In  the  order  of  persona'  average  Judgment  of  the  occupation’s 
prestige.  Various  studies  have  shown  correlations  In  the  range  of  .60  to  .70.  This  is  sufficiently 
high  that  the  mean  differences  between  groups  of  persons  in  occupations  arranged  according  to  a 
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prestige  hierarchy  (which  it  highly  related  to  income)  show  highly  significant  differences  in  IQ  or 
other  mental  test  scores.  In  general,  any  two  groups  which  differ  in  possessing  what  are  perceived 
■  “the  good  things  in  life"  according  to  the  criteria  and  values  of  our  society,  will  be  found  on  the 
average  to  '“iffer  significantly  in  IQ.  Upward  social  mobility  is  related  to  IQ:  the  brighter  children 
in  a  family  tend  to  move  up  in  socioeconomic  level  and  the  least  bright  lend  to  move  down.  Thera 
ate  exceptions  to  the  general  rule.  Those  who  are  born  to  wealth  tend  to  be  lees  able  than  those 
who  made  it  themselves-a  quite  predictable  finding  in  terras  of  “regression  to  the  mean.”  Usually 
the  regression  of  ability  is  much  greeter  than  the  regression  of  cumulated  wealth.  The  moat 
conspicuous  exceptions,  however.  Involve  various  disadvantaged  minorities,  whose  social  and 
economic  positions  ate  different  from  what  one  would  predict  in  terms  of  IQ.  For  example, 
Negroes  earn  less  income  than  whites  of  comparable  IQ,  education,  family  background,  and  work 
experience  (Duncan  et  al.  1968).  And  American  Indians,  though  considerably  more  impoverished 
than  Negroes  in  the  United  States,  score  higher  than  Negron  on  testa  of  Intelligence  and  scholastic 
achievement  (Kuttner  1968).  Oriental  children,  who  generally  score  at  least  as  high  on  IQ  as  white 
children,  also  score  considerably  higher  than  would  be  predicted  from  their  socioeconomic  statue 
(SES).  This  appears  especially  true  of  low  8ES  Oriental  children,  who  perform  on  a  par  with 
middle-class  white  children  on  nonverbal  tests  (Lesser,  Fifer,  and  Clark  1966).  In  predicting 
scholastic  performance  in  school  and  in  college,  however,  the  evidence  indicates  that  IQ  tests  and 
scholastic  aptitude  tests  work  with  about  equal  accuracy  for  all  persons  from  whatever 
background.  In  this  one  respect,  at  least,  the  educational  system  teems  to  be  one  of  the  least 
discriminatory  institutions  in  our  society.  For  example,  there  la  no  evidence  that  IQ  tests  predict 
scholastic  performance  of  Negro  children  leu  well  than  for  white  children,  or  that  coNage  entrance 
exams  predict  college  grades  leu  well  for  Negro  than  for  white  students  (Jensen  1968b;  Stanley 
and  Porter  1967).  The  predictive  validity  of  such  tests  could  be  lowered  or  changed,  of  come,  by 
altering  the  curriculum  such  that  the  predictors  would  no  longer  be  as  relevant  and  other 
predictors  might  then  become  mote  valid. 

When  groups  are  selected  from  the  lower  or  upper  extremes  of  the  IQ  distribution,  the  contrasts 
are  enormous.  A  Hassle  example  is  Terman’s  study  of  gifted  children,  selected  in  elementary 
school  for  IQs  over  1 40,  which  constitutes  the  upper  one  percent  of  the  population.  Them  1,628 
children  have  been  systematically  followed  up  to  middle  age  (Terman  and  Oden  1969).  The  group 
u  a  whole  greatly  exceeds  a  random  sample  of  the  population  on  practically  every  criterion  of  a 
successful  life,  and  not  jut  Intellectual  criteria  On  the  average  the  Tasman  group  haw  markedly 
greater  educational  attainments,  haw  higher  incomes,  engage  in  mow  deahrable  and  prestigious 
occupations,  have  many  mow  entries  in  Who's  Who,  haw  brighter  spouaee.  enjoy  better  physical 
and  mental  hwlth,  haw  a  lower  suicide  rata,  a  lower  mortality  rate,  a  lower  divorce  rata,  and  haw 
brighter  children  (their  avenge  IQ  is  133).  Thaw  results  should  Iww  no  doubt  that  IQ  is  related  to 
socially  valued  criteria. 


18  INTELLIGENCE  INHERITED? 

The  evidence  on  this  point  is  very  dear.  There  is  no  doubt  of  a  large  genetic  component  in 
individual  dlfferenres  in  IQ.  The  methodology  of  determining  the  heritabillty  of  intelligence  (or 
other  traits)  and  the  results  of  the  applications  of  thaw  methods  to  the  study  of  IntoiHgeaee  haw 
been  reviewed  in  detail  elsewhere  (Burt  1968;  Jensen  1967, 1969aJ>).  HeritablUty  (IQ  refers  to  the 
proportion  of  individual  differences  wriance  in  a  measurable  trait,  like  intelligence,  that  can  be 
attributed  to  genetic  factors.  1  -H,  therefore,  is  the  proportion  of  variant*  attributable  to 
non-genet  ic  factors.  These  non -genetic  factors  aw  both  biological  and  psychological.  8oms 
substantial  proportion  of  the  non -genetic  IQ  variance  la  unidentifiable,  that  Is,  is  due  to  random 
environmental  effects  and  to  random  stochastic  biological  processes  In  embryonic  dawtopmint. 

The  heritabillty  of  IQ  as  estimated  from  the  average  of  all  published  studies  of  the  subject  is 
.80,  which  means  that  on  the  avenge  the  studies  show  that  80%  of  the  population  variance  in  IQ  is 
attributable  to  genetic  variation,  and  20%  to  nongenet  ic  factors.  The  value  of  .80  la  merely  an 
avenge  of  many  studlw  which  yield  H  values  that  rang*  from  about  .60  to  about  .90.  Then  Is  no 
siigle  true  value  of  the  heritabillty  of  a  trait.  Heritabillty  Is  not  a  constant,  but  a  population 
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alaUsUc,  and  it  can  vary  according  to  the  test  usad  and  the  particular  population  sample  lasted.  H 
will  be  affected  by  the  rang*  of  genetic  and  environmental  variation  that  exists  In  the  population. 
It  should  be  noted  that  all  the  studies  of  the  heritabtlity  of  intelligence  have  been  based  on 
European  and  North  American  Caucasian  populations.  The  results  cannot  strictly  bo  generalised  to 
other  populations  such  as  American  Negroes.  We  would  need  to  conduct  heritability  studios  within 
the  Negro  population  if  we  are  to  have  any  certainty  that  our  IQ  tests  are  measuring  a  genetic 
component  to  the  same  degree  in  the  Negro  as  in  the  whiU  population.  (Determining  H  in  both 
populations  still  would  not  answer  the  question  whether  the  group  mean  IQ  difference  between 
W?  Negroes  and  whites  has  a  genetic  component.) 

Non -genetic  or  environmenUI  sources  of  variance  can  be  analysed  Intr  two  major  components: 
variance  attributable  to  differences  between  families  in  the  population  and  variance  attributable  to 
differences  within  families.  The  sum  of  the  between  families  and  the  within  families  variances 
constitutes  the  total  of  the  nongenetic  or  environmental  variance.  Expressed  as  a  proportion,  it  Is  1 
-  W  •  E,  and,  as  already  pointed  out  the  average  value  of  //#  reported  in  the  literature  is  .80, 
making  the  average  value  of  E  *  .20.  The  conceptually  simplest  method  for  estimating  E  is  to 
obtain  the  correlation  between  identical  (monoxygotic)  twins  reared  apart  <rM  z  A )  in  uncorrelated 
environments  (families).  E  -  I  -  rM2A.  The  correlation  between  Identical  twins  reared  together 
(rM2T)  I"  themme  family  is  used  to  estimate  the  within  families  environmental  variance  £w  -  1- 
rM2T.  The  between  families  varisnee  Is  then  Eg  *  E  -*  E w  or  rM2T  -  rM2A.  When  these 
formulations  are  applied  to  all  the  relevant  twin  data  reported  in  the  literature,  the  average  values 
they  yield  are  E  *  .20,  EB  -  .12  and  -  .08  (Jensen  1967).  Uttle,  if  any,  of  the  Ew  Is 
controllable.  Some  of  It  is  due  to  prenatal  effects  related  to  mother’s  age,  health,  accidental 
perinatal  factors,  ordinal  position  among  other  siblings,  etc.  In  terms  of  our  present  knowledge,  no 
prescription  could  be  written  for  reducing  E„.  Some  of  it.  in  fact,  is  almost  certainly  due  to 
random,  stochastic  developmental  processes  in  the  first  weeks  after  conception,  which  means  that  j 
even  if  we  had  perfect  control  over  all  the  identifiable  factors  usually  classified  ss  environmental, 
genetically  Identical  individuals  would  still  show  some  differences.  The  between  families 
component.  Em,  is  probably  much  more  attributable  to  what  we  commonly  think  of  as 
environmental  differences  in  terms  of  cultural-educational  advantages,  quality  of  nutrition,  general 
health  cars,  and  the  like. 


SPECIPIC  COMMENTS  ON  OENKT1C8  AND  IQ 

To  say  that  IQ  tests  like  the  Stwiford  Binet  “measure  present  ability,  not  inborn  capacity”  is 
mWeading.  Surely  it  measures  present  ability  or  performance.  But  the  fact  that  the  heritability 
(#/a)  of  the  Stanford-Binet  IQ  is  about  .80  in  English- and  North  American  Caucasian  populations 
also  means  that  the  test  measures  “Innate  capacity, “  If  by  this  term  we  mean  the  individual's 
genotype  for  intellectual  development.  Since  H  is  the  proportion  of  variance  in  IQs  (which  are 
phenotypes)  attributable  to  variance  in  genotypes,  the  square  root  of  H  represents  the  correlation 
between  phenotype  and  genotype,  and  this  correlation  is  about  .90,  a  very  high  correlation  indeed. 
(This  Is  the  correlation  that  exists  after  correction  for  attenuation,  that  is,  test  unreliability.) 
What  the  evidence  on  heritability  tells  us  is  that  we  can ,  in  fact,  estimate  a  person's  genetic 
standing  on  Intelligence  from  his  score  on  an  IQ  test.  If  the  correlation  between  phenotype  and 
genotype  were  perfect  (l.e.,  1.00),  a  person's  test  score  would,  of  course,  be  an  exact  index  of  his 
genetic  potential.  But  since  the  correlation  is  only  about  .90,  such  statements  can  only  be  made  on 
a  erobaMlistic  basis. 

If  education  and  culturally-derived  motivation  strongly  affect  Intelligence  test  performance, 
then  these  factors  should  show  up  as  part  of  the  E  variance,  mostly  Eg,  i.e.,  between  families 
environmental  variance.  Heritability  studies,  as  pointed  out,  show  the  E  variance  to  be  only  about 
20%  of  the  total  and  £s  only  about  12%  of  the  total.  If  group  differences  In  IQ  are  to  be 
explained  in  terms  of  educational  and  motivational  factors,  and  if  the  heritability  of  IQ  were  the 
same  in  both  groups,  it  would  have  to  be  assumed  that  all  the  members  of  one  group  differed  from 
the  mean  of  the  other  group  by  a  constant  amount  in  these  motivational  or  other  environmental 
variables.  Mon  will  be  said  on  this  point  in  the  late  reaction  on  proposed  genetic  research. 


The  twin  method  may  actually  undtntlimaU,  rathar  than  overestimate,  the  her!  lability  of  IQ. 
Tha  raaaon  Is  that  than  is  conldanbla  evidence  that  twins  am  mom  subject  to  prenatal  stresses 
and  nutritional  disadvantages  than  singletons.  This  Is  reflected  in  the  much  lower  birth  weights  of 
twins,  the  higher  infant  mortality  of  twins,  and  the  fact  that  twins  average  6  to  7  points  lower  In 
IQ  than  single-bora  children.  One  member  of  the  twin  pair  is  usually  prenataKy  favored  over  the 
other,  and  this  Is  especially  true  for  monosygotk  twins,  ss  reflected  in  theh  differing  birth  weights. 
Birihweight  of  twins  is  positively  correlated  with  later  IQ  (Willerman  and  Churchill  1967).  These 
prenatal  differences,  reflected  In  later  IQ  differences  between  the  members  of  twin  pahs,  me  very 
probably  greater  for  twins  than  for  singletons  and  therefore  suggest  a  larger  component  of 
(prenatal)  environmental  variance  in  twins  than  in  singletons.  Thus  the  argument  that  the  twin 
method  of  estimating  her! lability  leads  to  an  overestimate  and  thereby  underestimates  the 
environmental  component  is  very  weak.  A  stronger  case  can  be  made  for  just  the  opposite 
conclusion.  The  fact  that  the  estimates  of  H  from  the  twin  methods  are  In  dose  apeemeot  with 
estimates  band  on  other  kinships  indicates  that  the  twin  estimates  am  not  very  deviant  in  either 
direction.  Indeed,  it  is  the  consistency  of  W  estimates  arrived  at  by  different  methods  that  makes 
them  so  impressive  and  reinforces  theh  validity  and  scientific  credibility  (see  Crow  1969). 

Cultural  and  educational  differences  am  probably  the  most  important  non-bioJogfcei  sources  of 
individual  differences  in  intelligence,  but  they  am  not  necessarily  the  aggat  important  noitftntUc 
source  of  differences.  It  is  likely  that  pmnatal  and  nutritional  factors  are  at  least  as  Important 
sources  of  variance  as  social-psychological  factors.  The  sociological  emphasis  on  the  non-biologlcal 
aspects  of  the  environment  has  resulted  In  a  relative  neglect  of  probably  important  nutritional 
factors  and  maternal  factors  (age,  health,  diet,  number  of  births,  spacing  of  births,  etc.)  which  can 
affect  the  prenatal  and  early  childhood  development  of  the  individual. 

In  reply  to  suggestions  that  our  national  IQ  may  be  declining  due  to  the  possibility  that  the 
least  able  segment  of  the  population  is  reproducing  at  a  faster  rata  than  the  most  able  segment, 
some  writers  draw  the  familiar  analogy  between  Intefligence  and  physical  stature.  Both  IQ  and 
height  am  polygenetk  traits  and  the  same  quantitative  genetic  model  can  be  applied  to  both  and 
can  predict  the  various  kinship  correlations  for  IQ  and  height  about  equally  wed.  It  Is  also  known 
that  height,  like  intelligence,  shows  a  positive  correlation  with  socioeconomic  status.  Thus,  If  poor 
people  ham  larger  families  than  the  weil-Unlo,  we  should  expect  the  avenge  height  of  Urn 
population  to  decrease  over  a  number  of  genenUoos.  Exactly  the  some  line  of  masoning  applies 
also  In  the  cam  of  intelligence.  To  counter  this  paaaliwlellr  prediction,  It  has  bean  noted  that 
despite  what  we  should  predict  from  simple  gsnetk  principles,  the  mean  height  of  the  population 
not  only  has  not  decreased  In  the  past  300  years  or  so,  but  has  in  fact  increased  by  a  very 
significant  amount.  The  increase,  it  Is  assumed,  is  due  to  environmental  factors  such  at  improved 
nutrition.  And  the  Implication  is,  of  course,  that  Intsilgsnro,  loo,  wig  Increase  over 
generations  because  of  improvements  in  the  environmental  factors  relevant  to  intellectual 
development.  I  believe  this  line  of  argument  Is  weak  and  can  lead  to  an  unwarranted  complacency 
about  a  possibly  serious  social  trend. 

First  of  all,  Ca&r  (1962)  and  Tanner  (1966, 1966)  ham  pointed  out  that  much  If  not  all  of  the 
Increase  in  sduMfMght  in  the  past  300  years  can  be  attributed  to  genetic  factors,  namely,  the 
outbreeding  effect  Increase  In  height  Is  dossly  associated  with  the  in  cm  ace  la  the  population’s 
mobility.  The  offering  of  parents  from  different  Swim  vittagss,  for  example,  am  tsBsr  than  tht 
offspring  of  parntmi  born  in  the  same  village.  This  outbreeding  effect,  or  hybrid  vigor,  lands  to 
saturate  or  level  oil  in  the  population  in  a  faw  generations,  sa  has  already  occurred  with  respect  to 
height  in  the  United  States.  Nutritional  factors  ham  their  greatest  effect  oo  rate  of  growth  rather 
than  on  final  adult  height  In  World  War  I  men  reached  theh  fuH  adult  height  at  age  36;  today  they 
attain  their  frill  height  at  18  or  19. 

Although  it  Is  true  that  height  Is  positively  correlated  with  socioeconomic  status  (SE8)  and  that 
low  SES  families  am  larger  than  high  8B8  families,  these  facts  alone  am  not  sufficient  to  warrant 
the  prediction  that  the  mean  height  of  the  population  should  decline.  It  wr  <ld  ham  to  be  shown 
that  the  same  numbers  of  low  SES  poisons  as  high  8B8  persons  ham  offspring.  When  this  point 
was  investigated  for  intelligence,  It  was  found  that  persons  of  below  average  IQ  ham  larger  families 
than  persons  of  above  average  IQ,  but  that  fewer  of  the  below  avenge  ever  many  or  ham  any 
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chUdnn  at  all  (Higgins  and  Raad,  1962;  Bejema  1963, 1966).  Tha  net  mull  k  a  balanca  between 
(ha  low  and  hlfh  IQ  groups  In  lha  numbar  of  offspring  (hay  produca.  Thk  finding  hold*  only  for 
(ha  whila  population  of  (ha  US  of  a  generation  ago.  No  studies  of  thk  (ypa  haw  baan  conduc(ad 
in  (ha  US  Nagro  population.  8inca  (ha  bases  for  marriaga  and  matt  (election  may  be  quite 
diffarant  in  varloui  subcultures,  (ha  multe  of  investigation  of  (hk  problem  in  one  group  cannot  be 
generalised  to  other  population  groupa  with  any  confidence.  The  analogy  with  height  k  not 
convincing,  lines  we  hava  eatablkhed  only  a  negative  correlation  between  height  and  family  sire, 
but  have  not  taken  into  account  tha  relative  proportion  of  short  and  tall  parsons  who  never  marry 
or  produce  offspring.  Since  wa  know  there  k  selective  mating  for  height  in  our  population  (that  k, 
taller  parsons  are  viewed  as  more  desirable)  it  k  likely  that  fewer  short  persons  marry  or  reproduce 
and  that  therefore  a  similar  equilibrium  between  reproductive  rates  of  short  and  tall  persons  exists 
as  in  the  case  of  low  and  high  intelligence.  As  I  haw  noted  ekewhere  (Jensen  1966a,  1969a), 
certain  statistics  rake  the  quection  of  whether  Negro  intelligence  k  declining  relatiw  to  white 
intelligence  as  a  result  of  more  extreme  differential  birthrates  in  lower  and  upper  social  classes 
among  Negroes  than  among  whites.  Negro  middle-  and  upper-class  families  haw  fewer  children 
than  their  white  counterparts,  while  Negro  lower-class  families  haw  more.  In  1960,  Negro  women 
married  to  professional  or  technical  workers  had  only  1.9  children  as  compared  with  2.4  for  white 
women  in  the  tame  circumstances.  Negro  women  of  ages  36  to  44  who  were  married  to  unskilled 
workers  had  4.7  children  compared  with  3.8  for  non-Negro  women  in  the  same  situation,  and 
Negro  women  with  incomes  below  $2000  per  year  averaged  5.3  children  (Moynihan  1966).  Thk 
could  mean  that  the  least  abk  segment  of  the  Negro  population  k  reproducing  most  rapidly,  a 
condition  that  could  alone  produce  and  increase  a  genetic  difference  between  the  Negro  and  white 
populations  in  a  few  generations.  The  possible  genetic  and  social  Implications  of  these  trends  haw 
not  yet  come  under  investigation  and  there  are  no  data  at  present  which  would  warrant 
complacency  about  thk  important  question. 

Can  genetic  changes  in  a  population  lake  place  only  very  slowly,  so  that  selective  pressures 
acting  over  several  generations  would  be  of  negligible  consequence?  The  answer,  of  course, 
depends  largely  on  the  degree  of  selectiw  pressure.  We  already  know  enough  to  permit  fairly 
accurate  estimates  of  genetic  trends  giwn  certain  criteria  of  selection.  If  selection  were  extremely 
rigorous,  an  enormous  shift  in  the  popuktion  mean  would  be  possible,  as  can  be  inferred  from  the 
avenge  IQ  of  the  offspring  of  the  Terman  gifted  group.  The  Terman  subjects  were  selected  for 
Stanford- Bi net  IQs  of  140  and  abow;  they  had  a  mean  of  152.  There  was  no  selection  of  their 
spouses,  except  by  the  normal  asso native  mating  that  occurs  for  intelligence  in  our  society  (i.e.,  a 
correlation  of  .6  to  .6  between  spouses'  IQs).  The  offspring  of  the  Terman  gifted  had  an  average  IQ 
of  133  (Terman  and  Oden  1959).  Thk  k  more  than  two  standard  deviations  abow  the  mean  IQ  of 
children  bom  to  a  random  sampk  of  the  popuktion.  There  k  a  regression  from  the  selected  parent 
generation  toward  the  general  popuktion  mean,  but  the  regression  happens  only  once,  and  the 
offspring  of  the  selected  patenk  will  in  turn  haw  offspring  without  further  regmsion,  provided,  of 
course,  they  do  not  mate  outside  the  group  of  offspring  from  the  selected  parente.  Rate  haw  been 
bred  for  maze  learning  ability  and  it  has  generally  required  from  six  to  nine  generations  of 
selection  to  produce  two  strains  of  rate  whose  distributions  of  maze  learning  scores  are  compktely 
non  overiapping. 


U  RACE  A  VARIABLE? 

One  of  the  easiest  ways  of  avoiding  the  issue  of  race  differences  in  intelligence  k  to  make  the 
claim  that  there  k  no  such  thing  as  race  and  therefore  it  k  not  a  varlabk  that  can  be  tekled  to  any 
other  variables.  Thus,  proponents  of  thk  view  would  ckim  that  the  concept  of  race  k  merely  a 
myth,  not  a  phenomenon  that  can  be  subjected  to  wkntific  study.  Thk  k,  of  course,  utter 
nonsense.  But  it  will  pay  to  clarify  the  concept  of  race  as  it  figures  in  comparatiw  studies  of 
intelligence. 

Thera  are  two  general  definitions  of  race:  the  social  and  the  biological  (or  generic).  Both  an 
arbitrary,  but  thk  need  not  mean  they  an  unreliable  or  kcking  in  precision.  Although  most  of  the 
studies  of  racial  differences  In  intelligence  an  baaed  on  social  definitions  of  race.  It  should  be 
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noted  that  there  is  usually  a  high  correlation  between  tha  lodal  and  tha  biological  definitions,  and 
it  is  moat  unlikely  that  tha  results  of  tha  research  would  ba  my  different  if  tha  lnmeUgstocs  had 
uacd  biological  rat  bar  than  social  criteria  of  race  in  aaiacting  groups  for  comparisons. 

Tha  aodal  criteria  of  rats  an  rinrpls:  thay  me  tha  atbnle  tabab  people  uaa  to  daacriba 
thamadvaa  and  tha  more  obvious  physical  charactariatks  such  as  akin  color,  hater  taxtan,  tectel 
features,  and  so  on,  by  which  parsons  roughly  datermina  one  another’s  "race."  Admitted,  tha 
social  definition  is  crude.  It  dor,  not  taka  account  of  “borderline”  or  ambiguous  cams  that  am  hard 
to  categorize  and  which  make  for  soma  unreliability  In  classification,  and  it  does  not  taka  amount 
of  tha  fact  that  than  are  no  pun  racial  typee-and  especially  in  tha  case  of  American  Negroes 
then  is  considerable  racial  admixture.  Almost  no  American  Negroes  are  of  pun  African  descant; 
most  have  from  5%  to  90%  Caucasian  ft  ms,  tha  a  wrapt  degree  of  admix  tun  now  being  between 
90%  and  30%.  Thus  than  is  gnat  fanatic  diversity  within  socially  defined  racial  groups. 

Doss  this  make  tha  social  definition  of  race  ussiest  as  a  variable?  No.  In  tha  first  place,  them  Is 
undoubtedly  a  high  correlation  between  social  and  biological  classification.  That  Is  to  say,  If  one 
wen  to  sort  school  childnn,  tor  example,  into  three  socially  defined  racial  groups,  Negro, 
Oriental,  and  Caucasian,  one  would  find  a  vary  high  concordance  of  dasslflcation  if  ht  uted  strict 
biological  criteria  based  on  tha  frequencies  of  blood  groups,  anthropometric  measures,  and  other 
genetic  polymorphisms.  What  one  would  not  haw  obtained  from  tha  crude  aodal  rlattiflrtflnn  Is 
degrees  of  racial  admixture.  In  other  words,  the  mr^or  racial  categories  would  be  much  the  tame 
whether  constituted  by  social  judgments  or  strict  biological  criteria.  But  if  we  wanted  to  go 
beyond  this  crude  system  of  classification  to  make  mow  refined  differentiations,  we  would  ham  to 
resort  (o  biological  criteria.  Social  judgments  of  degrees  of  racial  admix  turn  am  quite  unreliable. 
The  broad  catefories,  however,  an  m liable.  They  alto  qualify  as  variables  in  the  sense  that  they 
show  significant  correlations  with  other  variables  such  as  IQ  and  scholastic  performance.  This  is 
not  to  say  that  such  coneiatiom  by  themselves  tell  us  anything  about  s  biological  or  genetic  baste 
for  the  correlation,  which  might  be  due  to  other  environmental,  soctel-dass  and  cultural  wriebtes 
related  to  the  socially  defined  racial  classification.  If  the  crucial  variables  In  IQ  difterencssaro  not 
racial  classification  per  se,  but  other  correlated  environmental  factors,  then,  at  least  In  theory,  one 
should  be  able  to  reduce  the  racial  correlation  with  IQ  to  aero  by  partialling  out  the  truly  causal 
factors  that  aw  only  inddentefy  correlated  with  both  race  and  IQ.  So  far  no  om  has  succeeded  In 
doing  this  at  retards  Negro-white  comparisons.  Every  combination  of  environmental  variables  that 
anyone  has  part  tailed  out  hat  always  left  behind  toms  significant  correlation  between  race  (socially 
defined)  and  IQ  (Shusy  196S).  Om  can  always  claim  that  ah  the  relevant  environmental  variables 
wew  not  taken  into  account.  This  Isa  teal  weakness  of  such  studies  and  thay  can  be  legitimately 
criticized  on  this  scow.  It  Is  largely  for  this  resson  that  our  understanding  of  racial  differences  wil 
not  be  greatly  advanced  until  mom  refined  criteria  of  race  based  on  biologkoal  criteria  am 
employed.  Specific  proposals  am  made  in  a  later  section. 

It  is  strange  that  thorn  who  claim  that  them  am  no  genetic  racial  dUfetenom  in  aMUty  am  often 
the  mast  critical  of  studies  that  haw  employed  the  social  criterion  of  race  rather  than  mom 
rigorous  genetic  criteria.  If  the  obeerved  IQ  differences  am  due  only  to  aodal  fedora,  then  the 
social  definition  of  race  shoull  be  quite  adequate,  and,  in  fact,  should  be  the  only  appropriate 
definition.  If  it  is  then  argued  that  the  two  socially  defined  racial  groups  being  compared  am  not 
“pure"  and  that  each  group  coa tains  some  genetic  admixture  of  the  other,  It  can  only  mean  that 
the  biological  racial  aspects  of  tha  observed  IQ  diffemnow  has  been  underestimated  by  comparing 
socially  defined  racial  groups. 

The  biological  definition  of  race  is  baaed  on  gSM  frequencies.  Races  am  breeding  groups  which 
differ  in  the  frequencies  of  om  or  mom  genes.  A  breeding  group  is  om  In  which  there  is  a  higher 
proportion  of  matings  among  members  of  the  group  than  of  matings  In  which  om  member  of  the 
pair  is  from  outside  the  group.  Breeding  groups  result  from  mlatim  degrees  of  geographical,  racial, 
and  cultural  isolation  of  different  population  groups.  Tha  definition  of  race  by  them  criteria  is 
arbitrary  only  in  the  seme  that  differences  in  geM  frequencies  is  a  continuous  variable,  and  wham 
om  wishes  to  draw  the  lines  as  criteria  for  classification  purposes  Is  not  dictated  by  nature  but  by 
the  taxonomic  considerations  of  the  investigator.  Rather  than  thinking  In  terms  of  mere,  we 
should  think  in  terms  of  groups  with  different  gem  frequencies.  The  question  we  would  ask  la 


whether  various  groups  differing  in  gene  frequencies  also  differ  in  IQ,  other  things  being,  in  effect, 
equal.  The  major  races  are  simply  breeding  populations  that  have  a  relatively  high  degree  of 
inbreeding  and  differ  from  one  another  in  the  relative  frequencies  of  many  genes.  They  differ  in  so 
many  known  gene  frequencies,  in  fart,  that  it  seems  highly  improbable  that  they  would  not  also 
differ  in  the  frequencies  of  genes  related  to  behavioral  traits  such  as  intelligence. 

A  major  block  to  clear  thinking  about  uce  is  to  think  of  it  as  a  kind  of  Platonic  essence, 
independent  of  any  particular  population  group.  General  statements  about  the  mental  abilities  of 
the  "white  race,’*  the  "black  race,"  "the  yellow  race,"  and  so  on,  make  no  sense  in  terms  of  any 
studies  that  have  yet  been  done  or  that  seem  at  all  feasible  for  the  future.  Strictly  speaking,  to  ask 
if  there  are  race  differences  in  any  characteristic  is  scientifically  meenil%tess  if  what  we  mean  by 
race  is  not  clearly  specified.  All  we  can  do  is  study  samples  selected  from  certain  specified 
populations.  These  samples  cannot  be  regarded  as  representative  of  some  Platonic  racial  groups. 
They  are  merely  representative  fif  property  selected)  of  the  clearly  specified  population  group 
from  which  they  are  selected. 

We  could  ask,  for  example,  whether  a  population  subgroup  that  differs  from  the  general 
population  in  its  average  response  to  the  educational  and  occupational  requirements  of  our  society 
differs  in  its  gene  pool  from  other  population  subgroups  which  are  more  successful,  and  if  so,  are 
some  of  the  genetic  differences  related  to  ability  factors  with  high  heritability? 

Population  subgroups  which  have  immigrated  are  not  necessarily  representative  of  their  native 
parent  populations.  Studies  of  racial  or  national  groups  in  the  United  States,  therefore,  cannot  be 
generalized  abroad,  and  the  reverse  is  also  tru*.  This  does  not  mean,  however,  that  meaningful 
comparative  studies  of  various  population  subgroups  within  the  United  Stater  are  not  feasible. 

The  notion  that  there  are  no  genetic  mental  ability  differences  among  population  subgroups 
that  differ  in  many  other  gene  frequencies  is,  Ito  principle,  hard  to  defend.  Populations  that  have 
been  widely  separated  geographically  or  socially  for  many  centuries  and  which  have  been  exposed 
to  climatic  and  cultural  conditions  that  exert  different  selective  pressures  are  almoat  certain  to 
differ  genetically  in  many  ways.  And,  in  fact,  they  do.  Nearly  every  anatomical  and  physiological 
system  studied  has  shown  race  differences.  It  is  not  at  all  necessary  to  invoke  the  factor  of 
differential  selective  premies  to  validate  or  explain  some  of  these  genetic  differences,  many  of 
which  confer  no  discernible  advantage  or  disadvantage  to  survival  or  adaptation  in  any  particular 
environment.  A  chemical  substance,  phenylthiocarbamide  (PTC),  is  one  illustration.  To  some 
persons  PTC  is  completely  tasteless;  to  others  it  has  a  very  unpleasant  bitter  taste.  Whether  a 
parson  is  a  taster  is  determined  by  a  single  gene.  This  gene  has  markedly  different  frequencies  in 
different  racial  groups.  No  one  knows  why  this  should  be.  Similarly,  blood  types  have  markedly 
different  distributions  in  various  racial  groups,  although  it  is  not  at  aU  cltar  that  one  blood  type  is 
more  advantageous  than  another  in  any  given  environment.  In  short,  genetic  diversity  is  the  rule; 
genetic  uniformity  is  the  rate  exception.  By  definition  the  gene  pools  of  racial  groupa  differ,  and  it 
is  not  at  all  an  unreasonable  hypothesis  that  genetic  factors  that  condition  behavioral  development 
also  differ. 

Biological  evolution  generally  is  a  slow  process,  but  genetic  changes  with  respect  to  particular 
traits  can  occur  relatively  fast  in  response  to  selective  pressures  in  the  environment.  In  any  case, 
biological  evolution,  whatever  its  rate,  has  resulted  In  marked  genetic  differentiation  of  human 
populations.  Concerning  the  one  standard  deviation  average  IQ  difference  between  Negro  and 
white  American  populations,  one  writer  stated,  "A  review  of  present  knowledge  on  interracial 
divergence  in  man  makes  it  unlikely  that  a  difference  as  larga  as  the  observed  one  is  genetic."  This 
hardly  stems  tenable  in  view  of  the  fact  that  other  traits  show  even  greater  racial  differences  than 
are  found  for  Intelligence.  Height,  like  intelligence,  is  a  pdygenically  Inherited  characteristic  and  is 
probably  lass  subject  to  selective  pressures  than  intelligence,  and  yet  we  find  racial  (and  even 
national  or  regional)  differences  of  more  than  one  standard  deviation.  In  fact,  two  racial  subgroups 
on  the  African  continent,  the  Pygmies  and  the  Watusi,  differ  in  height  by  five  to  six  standard 
deviations.  Obviously  biological  evolution  has,  in  fact,  been  sufficient  to  create  marked  differences 
in  genetic  characteristics 

It  is  hard  to  imagine  that  there  have  not  been  different  selection  pressures  for  different  abilities 
in  various  cultures  and  that  them  pressures  would  be  as  great  for  totefflgence  as  for  many  physical 


characteristics  which  an  known  to  differ  genetically  among  racial  groups.  Individual  differences  In 
the  abilities  most  relevant  to  a  particular  culture  are  highly  visible  characteristics  and  If  they  have 
consequences  for  the  individual's  status  in  the  social  hierarchy  or  the  culture's  system  of  rewards 
they  will  be  traits  subject  to  the  genetic  effects  of  sexual  selection  and  aaaortative  mating.  If  a  trait 
is  not  very  relevant  to  the  demands  of  a  particular  culture  It  will  not  become  highly  risible,  It  will 
not  be  a  basis  for  selective  mating,  and  Its  genetic  basis  will  not  be  systematically  affected  by 
pressures  in  the  social  environment. 

Selective  mating  refers  to  the  fact  that  certain  characteristics  are  viewed  as  desirable  in  mate 
selection  by  virtually  all  members  of  the  breeding  population.  The  usual  consequence  la  that  those 
standing  higher  on  the  desired  trait  will  have  greater  opportunities  for  mating  and  reproduction 
while  those  at  the  lowest  end  of  the  distribution  on  the  trait  in  question  will  be  least  likely  to  find 
a  mate  and  to  leave  progeny.  The  net  effect  la  to  boost  the  mean  value  of  the  trait  in  the 
population.  Assortative  mating  refers  to  the  fact  that  like  lends  to  marry  (or  mate  with)  Uke.  It  is 
sometimes  an  inevitable  consequence  of  selective  mating  with  respect  to  generally  desirable  traits, 
but  also  holds  for  traits  which  are  merely  sub)ect  to  various  individual  preferences.  It  la 
noteworthy  that  of  ah  measurable  human  characteristics  the  one  with  the  highest  coefficient  of 
associative  mating  (l.e.,  the  correlation  between  mates)  is  Intelligence.  The  correlation  between 
spouses’  IQs,  for  example,  are  around  .6  to  .6  in  various  studies,  as  contrasted  with  a  coneiatioa  of 
..1  for  height  and  of  aero  for  fingerprints.  The  high  degree  of  assortative  mating  for  intelligence 
means  that  it  Is  highly  subject  to  genetic  change  through  social  Influences.  For  example,  the 
variance  of  the  IQ  distribution  in  the  population  would  be  reduced  by  approximately  20%  U  there 
were  no  assortative  mating  for  just  one  generation.  Assortative  mating  Increases  the  variance  of  the 
characteristic  In  the  population,  and  If  there  Is  selective  matiug  (as  well  as  aaaortative)  for  the 
characteristic,  the  individuals  at  the  lower  (least  desirable)  end  of  the  distribution  wtt  be  least 
Bfceiy  to  reproduce.  The  net  effect  Is  to  raise  the  average  of  the  population  on  the  trait  In  question. 
Such  trends  have  probably  taken  place  with  respect  to  different  Unite  In  different  societies  for 
many  centuries.  While  sexiud  selection  may  be  capricious  and  non -adaptive  with  respect  to  many 
physical  characteristics  (eg.  various  societies  have  different  criteria  of  beauty),  selection  la  not 
likely  to  be  capricious  with  mjpeette  those  abilities  which  are  salient  In  the  competition  In  a  ghees 
society.  There  has  probably  boen  quite  strong  and  consistent  selection  for  different  patterns  of 
ability  in  different  cultures.  A  high  degne  of  genetic  adaptation  Us  the  demands  of  one 
environment  might  not  constitute  optimal  adaptive  capabilities  Us  the  demands  of  another,  quite 
different,  environment.  As  stated  by  Spuhlar  and  Lindsey  (1967:413)  In  thehr  chapter  on  the 
behavior-genetics  of  race  difference: 

it  seems  to  us  surprising  that  one  would  accept  present  findings  in  regard  to  the  existence  of 
genetic,  anatomical,  physiological,  and  epidemiological  differences  between  races  and  still 
expect  to  find  no  meaningful  differences  in  behavior  between  races. 

They  continue  Us  point  out  that  there  are 

enormous  discrepancies  between  races  in  the  efficiency  with  which  culture  it  transmitted  (for 
example,  the  difference  between  literate  and  nonHterate  societies).  Some  of  these  differences 
are  closely  associated  with  race  differences,  have  existed  for  many  thousands  of  yean,  and 
presumably  have  been  accompanied  by  very  different  selection  pressures  in  regard  to  chatactera 
potentially  relevant  to  culture  transmission,  such  as  'i.-tteDigence.' 

Thus,  it  seems  highly  improbable  that  than  have  been  no  markedly  differing  selective  pressures 
on  different  subpopulations  even  within  the  United  States.  The  selective  pressures  on  Negroes 
mutt  have  boen  very  different  from  those  in  European  Immigrant  populations.  The  history  of 
slavery  suggests  quite  extrema  selective  factors.  Involving  oven  the  deliberate  breeding  of  stems  for 
cartein  characteristics  which  wan  irrelevant  or  perhaps  even  negatively  correlated  with  intettsetuai 
prowess.  It  would  be  surprising  indeed  if  mon  than  300  yean  of  slavery  did  not  ham  tome  genetic 
consequences.  But  since  the  possible  nature  of  these  consequences  b  highly  qteculattm  and 
cannot  he  accurately  inferred  from  historical  accounts,  this  retrospective  approach  to  the  study  of 
racial  differences  b  too  unreliable  to  be  of  much  real  scientific  value.  Direct  genetics!  studies  of 
present  population  groups  can  provide  the  only  really  satisfactory  basb  for  the  actentiflc  study  of 
genetic  differences  in  abHItiee. 
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ARB  THERE  RACIAL  DIFFERENCES  IN  IQ? 

In  the  United  State*  penons  ciateed  as  Negro  by  the  common  social  criteria  obtain  score*  on 
the  average  about  one  standard  deviation  (i.e.,  16  IQ  polnta  on  most  standard  intelligence  testa) 
below  the  average  for  the  white  population.  One  standard  deviation  is  an  average  difference,  and  it 
is  known  that  the  magnitude  of  Negro-white  differences  varies  according  to  the  ages  of  the  groups 
compared,  their  socioeconomic  status,  and  especially  their  geographical  location  in  the  United 
States.  Various  tests  differ,  on  the  average,  relatively  little.  In  general,  Negroes  do  slightly  better 
on  verbal  tests  than  on  non-verbal  tests.  They  do  most  poorly  on  tests  of  spatial  ability,  abstract 
reasoning  and  problem  solving  (Shuey  1966;  Tyler  1966).  Tests  of  scholastic  achievement  also 
show  about  one  standard  deviation  difference,  and  this  difference  appears  to  be  fairly  constant 
flrom  first  grade  through  twelfth  grade,  judging  from  the  massive  data  of  the  Coleman  study 
(1966).  The  IQ  difference  of  1  SD,  also,  is  fairly  stable  over  the  age  range  from  about  5  years  to 
adulthood,  although  some  studies  have  shown  a  tendency  for  a  slight  increase  in  the  difference 
between  6  and  18  years  of  age.  Another  point  that  has  been  suggested,  but  which  requires  much 
more  systematic  investigation  before  any  firm  conclusions  can  be  reached,  is  that  there  Is  a  larger 
sex  difference  in  IQs  for  Negroes  than  for  whites  (Btonfenbtenner  1967).  The  presumed  difference 
fbvots  the  females.  The  point  is  especially  worthy  of  research  because,  if  true,  It  would  have 
considerable  social  and  educational  consequences,  which  would  be  especially  evident  in  the  upper 
tail  of  the  IQ  distribution.  For  example,  if  girls  are  a  few  IQ  points  higher  than  boys,  on  the 
average,  one  should  expect  a  greatly  disproportionate  number  of  Negro  girls  to  qualify,  at 
compared  with  boys,  in  any  selection  based  on  cut-off  scores  well  above  the  mean,  such  a* 
selection  for  colege.  Assuming  a  general  mean  of  86,  an  SD  of  16,  and  a  normal  distribution,  a  6 
point  IQ  difference  between  Negro  boys  and  girls  and  a  college  selection  cut-off  score  of  116,  for 
example,  we  would  expect  the  number  of  qualified  girls  to  boys  to  be  approximately  in  the  ratio 
of  2  to  1. 

A  statistic  which  has  been  much  less  studied  than  the  mean  difference  is  the  standard  deviation 
(SD),  that  is,  the  measure  of  dispersion  of  scons  within  the  distribution. 

Mast  studies  agree  in  finding  a  smaller  SD  in  Negro  than  in  while  IQs.  The  single  largest 
normative  study  of  Stanfoid-Binet  IQs  in  a  Negro  population,  for  example,  found  an  SD  of  12.4  as 
compared  with  16.4  in  the  white  normative  sample  (Kennedy,  Van  de  Riel,  and  White  1963).  This 
study  is  baaed  on  a  large  sample  of  school  children  in  five  Southeastern  states  and  therefore  may 
not  be  representative  of  the  Negro  population  In  other  regions  of  the  US.  In  general,  however, 
most  studies  of  Nepo  Intelligence  have  found  a  smaller  standard  deviation  than  the  SD  of  16  or  16 
generally  found  in  white  sample*.  The  point  is  of  some  consequence  in  considering  the  relative 
merits  of  the  opposing  hypothesis  relating  to  the  causes  of  Use  observed  average  IQ  difference 
between  Negroes  and  whites,  namely,  the  hypothesis  of  genetic  equality  versus  the  hypothesis  of 
poetic  differences.  If  the  distribution  of  IQs  in  the  Negro  population  does,  in  fact,  have  a  smaller 
SD  than  in  the  white  population,  and  if  we  hypothesise  no  genetic  differences  between  the  two 
populations,  we  must  conclude  that  there  is  leas  variance  due  to  environmental  differences  within 
the  Negro  group  than  within  the  white  group.  Since  the  genetic  variance  is  hypothesized  to  be 
exactly  the  same  in  both  groups,  the  difference  in  the  variances  (i.e.,  the  square  of  the  SD)  of  the 
poups  must  be  alt  environmental  variance.  Thus,  if  the  total  variance  of  Negro  IQs  is  less  than  of 
white  IQs,  the  genetic  equality  hypothesis  is  forced  to  predict  a  higher  herMability  of  IQ  in  the 
Negro  population  than  in  the  white;  that  is  to  say,  more  of  the  variance  in  Negro  IQs  would  have 
to  be  due  to  poetic  factors.  If  a  study  of  the  hsrltabiiity  of  IQ  in  the  Negro  population  yielded  a 
herttability  coefficient  equal  to  or  leas  than  that  found  In  the  white  population,  this  finding  would 
contradict  the  genetic  equality  hypothesis,  at  least  as  regards  the  equality  of  genetic  variance  in  the 
two  populations. 

lot  us  take  another  look  at  the  Kennedy  at  si  (1963)  data  in  this  connection,  to  see  how  the 
hypothesis  of  genetic  equality  of  variances  comes  out  for  this  one  set  of  data  comparing  the 
distribution  of  Negro  IQs  with  the  distribution  of  the  white  population  sample  on  which  are  based 
the  norms  for  the  8tanford-Binet  InteUipnce  Teat.  It  will  be  recalled  that  the  80s  for  Negroes  and 
whites  wart  12.4  and  16.4,  respectively.  The  variances  are  thus  (12.4)*  -  163.76  and  (16.4)*  - 


268.96.  Now,  the  b«t  estimate  of  the  heritabllUy  and  StanfordBlnet  IQs  in  wbtta  population 
arnplaa  similar  to  that  on  which  the  8tenfotd-Blnet  was  standard isad  is  .80  (Jansen  1969a).  This 
means  that  80%  or  tha  variance  of  the  white  IQ  distribution  taganatk  variance:  thus,  .80  x  268.96 
-  216.17  la  the  while  genetic  IQ  variance.  But  this  is  still  greater  than  the  total  Negro  IQ  variance. 
The  heritability  of  IQ  in  the  white  group  would  haw  to  be  assumed  to  be  .67  for  the  white  ganatk 
variance  to  equal  tne  total  IQ  variance  of  Use  Negro  group,  and  surely  some  of  this  total  variance  is 
non-genetic.  Furthermore,  no  reported  study  of  the  heritability  of  8tanfoid-Blnet  IQs  is  as  low  as 
.67.  Thus,  a  hypothesis  of  genetic  equality  with  respect  to  variances  leads  to  highly  untenable 
conclusion  when  applied  to  the  data  of  Kennedy  et  a).  (1963).  By  any  canon  of  statistical  and 
logical  reasoning  one  Is  forced  to  reject  the  hypothesis  that  the  distributions  of  genotypes  for 
Intelligence  are  equivalent  in  these  two  samples.  By  assuming  genetic  equivalence,  one  simply 
cannot  make  any  sense  out  of  the  available  data.  This  is  not  to  say  that  one  cannot  question  the 
data  with  respect  toevery  parameter  that  is  involved  In  this  line  of  reasoning.1  But  if  one  accepts 
the  validity  of  the  heritability  estimates  in  the  white  population  and  the  SDs  given  by  Kennedy  et 
al.,  it  logically  follows  that  a  genetic  equivalence  hypothesis  is  untenable.  It  is,  of  course, 
statistically  unwarranted  to  generalise  this  conclusion  beyond  the  populations  sampled  in  the 
study  by  Kennedy  et  al.  The  cause  of  the  leaser  variance  of  IQ  in  the  Negro  group  is  not  known. 
One  can  only  speculate  and  surest  hypotheses.  From  the  evidence  on  the  white  population,  for 
example,  we  know  that  some  16%  to  20%  of  the  total  variance  is  attributable  to  assorts  tire  mating 
for  intelligence:  if  the  correlation  between  mates'  IQs  wsa  markedly  reduced,  the  white  IQ  variance 
would  be  substantially  reduced.  (Variance  due  to  aasortatiw  mating  la  ail  genttlf  variance.)  Abo, 
the  covariance  of  heredity  and  environment  (I*.,  there  b  some  correlation  between  children’s 
genotypes  for  Intellectual  development  and  the  quality  of  the  environment  in  which  they  are 
reared)  constitutes  some  6%  to  10%  of  the  total  IQ  variance  in  the  white  population.  If 
environments  were  more  similar,  there  would  be  leas  covariance  and  thb  source  of  variance  would 
be  dimlnbhed  in  the  total.  We  could  find  out  If  these  factors  or  othars,  or  some  combination  of 
factors,  are  responsibb  for  the  baser  variance  in  the  Negro  popubtion  only  by  carrying  out 
complex  heritability  studies  in  the  Negro  population. 

A  point  that  should  be  itrsassd  b  the  bet  that  neither  the  white  nor  the  Negro  population,  by 
common  soda!  classification,  b  genetically  homogeneous.  It  has  already  been  noted  that  the 
American  Negro  b  not  of  pure  African  ancestry  but  has,  on  the  average,  an  admixture  of  20%  to 
30%  Caucasian  genes,  varying  from  lees  than  6%  in  some  regions  of  the  country  to  40%  or  60%  in 
others  (Reed  1969).  The  white  popubtion  contains  many  different  subgroups  which  most 
probably  differ  genetically  In  potential  for  Intellectual  development.  To  point  to  one  particular 
subgroup  of  one  socially  defined  racial  popubtion  as  being  higher  or  lower  In  IQ  then  some 
subgroup  in  another  racial  popubtion  proves  nothing  other  than  the  fact  that  there  exists  an 
overlap  between  the  racial  groups.  Tha  fact  that  rebtivety  large  mean  IQ  differences  are  found 
between  certain  subgroups  within  the  same  race  does  not  mean  that  these  differences  must  be 
entirely  of  environmental  origin  and  that  therefore  racbl  differences  of  similar  magnitude  must 
also  be  entirely  attributable  to  environment. 

Finally,  it  should  be  noted  that  IQ  tests  are  taken  by  individuals.  There  b  no  such  thing  as 
measuring  the  IQ  of  a  group  as  a  group.  Indhriduab'  IQs  are  obtained  as  individuals.  The  basis  on 
which  indivlduab  may  be  grouped  b  a  separate  Issue,  depending  upon  the  purpose  of  the 
investigator.  When  test  scores  ate  grouped  according  to  eotre  criteria  of  racial  classification,  we 
find  mean  differences  between  the  groups.  If  we  group  test  scores  by  some  criteria  of 
socioeconomic  status,  we  find  mean  differences  between  the  groups.  Conversely,  if  we  group 
persons  by  leveb  of  IQ,  we  find  the  groups  differ  in  their  proportions  of  persons  of  different  races 
and  social  classes. 


ARB  RACB  DIFFERENCES  IMPORTANT? 

There  b,  of  course,  nothing  bihanntly  Important  about  anything.  Race  differences  in 
intelligence  are  Important  only  if  people  think  these  differences,  or  their  consequences,  ate 
Important  It  ao  happens  that  in  our  aocbty  great  importance  b  given  to  these  differences  and  their 


important*  is  acknowledged  in  many  official  public  policies.  Racial  inequality  in  educational  and 
occupational  performance,  and  in  the  social  and  economic  rewards  correlated  therewith,  is  today 
deerly  one  of  the  uppermost  concerns  of  our  nation. 

Most  persons  are  not  concerned  with  those  racial  characteristics  that  are  patently  irrelevant  to 
performance.  The  real  concern  results  from  the  observed  correlation  between  racial  classification 
and  educational  and  occupational  performance.  Persons  who  feel  concerned  about  these  observed 
differences  demand  an  explanation  for  the  differences.  It  is  apparently  a  strongly  ingrained  human 
characteristic  to  need  to  understand  what  one  perceives  as  a  problem,  and  to  ask  for  answers. 
People  inevitably  demand  explanations  about  things  that  concern  them.  There  is  no  getting  around 
that.  We  have  no  choice  in  the  matter.  Explanations  there  will  be. 

But  we  do  have  a  choice  of  essentially  two  paths  In  seeking  explanations  of  intelligence 
differences  among  racial  groups.  On  the  one  hand,  we  can  simply  decree  an  explanation  based  on 
prejudice,  or  popular  beliefs,  or  moral  convictions,  or  one  or  another  social  or  political  ideology, 
or  on  what  we  might  think  It  is  best  for  society  to  believe.  This  is  the  path  of  propaganda.  Or,  on 
the  other  hand,  we  can  follow  the  path  of  science  and  investigate  the  problem  in  the  same  way 
that  any  other  phenomena  would  be  subjected  to  scientific  study.  There  is  nothing  to  compel  us  to 
one  path  or  the  other.  This  is  a  matter  of  personal  preference  and  values.  And  since  persons  differ 
markedly  in  their  preferences  and  values,  we  will  inevitably  see  both  of  these  paths  being  followed 
for  quite  some  time.  My  own  preference  is  for  a  scientific  approach  to  the  study  of  these 
phenomena.  It  is  certainly  the  more  interesting  and  challenging  intellectually.  And  our  experience 
tells  us  that  the  scientific  approach,  by  and  large,  leads  to  more  reliable  knowledge  of  natural 
phenomena  than  any  other  method  that  man  has  yet  devised.  If  solutions  to  educational  problems 
depend  upon  recognising  certain  psychological  realities  in  the  same  sense  that,  say,  building  a 
workable  spaceship  depends  upon  recognizing  certain  physical  realities,  then  surely  we  will  stand  a 
better  chance  of  improving  education  for  all  children  by  choosing  the  path  of  scientific 
Investigation.  In  facing  the  issue  of  race  differences  in  abilities  we  should  heed  the  statement  of 
John  Stuart  Mill: 

If  there  are  some  subjects  on  which  the  results  obtained  have  finally  received  the  unanimous 
assent  of  all  who  have  attended  to  the  proof,  and  others  on  which  mankind  have  not  yet  been 
equally  successful;  on  which  the  most  sagacious  minds  have  occupied  themselves  from  the 
earliest  date,  and  have  never  succeeded  in  establishing  any  considerable  body  of  truths,  so  as  to 
be  beyond  denial  or  doubt;  it  is  by  generalising  the  methods  successfully  followed  in  the  former 
enquiries,  and  adapting  them  to  the  latter,  that  wc  may  hope  to  remove  this  blot  on  the  face  of 
science. 

Once  we  subscribe  to  a  scientific  approach,  we  are  obligated  to  act  accordingly.  This  means,  for 
one  thing,  that  we  entertain  gltemative  hypotheses.  To  entertain  an  hypothesis  means  not  just  to 
pay  lip  service  to  it  or  to  acknowledge  its  possible  merit  and  let  it  go  at  that.  It  means  to  put  it 
into  a  testable  form,  to  perform  the  test,  and  report  the  results  with  information  as  to  the  degree 
of  statistical  confidence  with  which  the  hypothesis  In  question  can  be  accepted  or  rejected.  If  we 
can  practice  what  is  called  “strong  inference,**  so  much  the  better.  Strong  inference  consists  of 
formulating  opposing  hypotheses  and  pitting  them  against  one  another  by  actually  testing  the 
contradictory  predictions  that  follow  from  them.  This  is  the  way  of  science.  How  much  of  our 
educational  research,  we  may  ask,  has  taken  this  form?  How  much  of  the  research  that  we  see 
catalogued  in  the  already  gargantuan  ERIC  bibliography  on  the  causes  of  the  educational 
handicaps  of  children  called  culturally  disadvantaged  has  followed  this  path?  The  only  sensible 
conclusion  one  can  draw  (tom  a  perusal  of  this  evidence  Is  that  the  key  question  in  everyone** 
mind  about  racial  differences  in  ability-are  they  genetk?-has,  In  effect,  been  ruled  out  as  a 
serious  alternative  hypothesis  in  the  search  for  the  causal  factors  Involved  in  inequalities  of 
educational  performance.  Sundry  environmental  hypotheses  are  considered,  but  rarely,  if  ever,  are 
alternative  genetic  hypotheses  suggested.  If  a  genetic  hypothesis  is  mentioned,  it  is  usually  for  the 
sake  of  dismissing  it  out  of  hand  or  to  point  out  why  it  would  be  impossible  to  test  the  hypothesis 
in  any  case.  Often,  more  intellectual  ingenuity  is  expended  in  trying  to  find  reasons  why  a 
particular  genetic  hypothesis  could  not  be  tested  than  in  trying  to  discover  a  way  of  formulating 
the  hypothesis  so  that  it  could  be  put  to  a  test.  The  emotional  need  to  believe  that  genetic  factors 
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are  unimportant  in  individual  or  group  differences  in  ability  can  be  seen  in  many  statements  by 
dedicated  workers  in  those  fields  of  psychology  and  education  most  allied  to  the  problems  of 
children  called  disadvantaged.  For  example,  Or.  Bettye  Caldwell,  a  prominent  worker  in 
compensatory  and  early  childhood  education  has  noted: 

Most  of  us  in  enrichment .  . .  effort#— no  matter  how  much  lip  service  we  pay  to  the  genetic 
potential  of  the  child— are  passionate  believers  in  the  plasticity  of  the  human  organism.  We  need 
desperately  to  believe  that  we  are  all  bom  equalixable.  With  any  failure  to  demonstrate  the 
effectiveness  of  compensatory  experiences  offered  to  children  of  any  give  age,  one  is  entitled  to 
conclude  parsimoniously  that  perhaps  the  enrichment  was  not  offered  at  the  proper  time 
{Quoted  by  Barats  and  Baratx  1969]. 

But  genetic  factors  in  rate  of  development  are  never  considered  as  a  possible  part  of  the 
explanation.  It  is  important  not  to  evaluate  persons  in  terms  of  group  membership  if  we  are  to 
insure  equality  of  opportunity  and  social  justice.  All  persons  should  be  treated  as  Individuals  In 
terms  of  their  own  merits  if  our  aim  is  to  maximise  opportunities  for  every  person  to  develop  his 
abilities  to  their  fullest  capacity  in  accord  with  his  own  interests  and  drives.  But  the  result  of 
individual  selection  (for  higher  education,  better  jobs,  etc.)  makes  it  inevitable  that  there  will  be 
unequal  representation  of  the  parent  populations  in  any  subgroup  that  might  be  selected  whenever 
there  are  average  differences  between  parent  populations. 

Many  questions  about  the  means  of  guaranteeing  equality  of  educational  opportunity  are  still 
moral  and  political  issues  at  present.  When  there  is  no  compelling  body  of  scientific  evidence  on 
which  policy  decisions  can  be  based,  such  decisions  must  be  avowedly  made  in  terms  of  one’s 
personal  social  philosophy  and  concepts  of  morality.  Many  goals  of  public  policy  must  be  decided 
in  terms  of  values.  The  results  of  research  are  of  greatest  use  to  the  technology  of  achieving  the 
value-directed  goals  of  society.  The  decision  to  put  a  man  on  the  moon  was  not  a  scientific 
decision,  but  once  the  decision  was  made  the  application  of  scientific  knowledge  was  necessary  to 
achieve  this  goal.  A  similar  analogy  hc^kls  for  the  attainment  of  educational  goals.  . 

CAN  RACE  DIFFERENCES  BE  RESEARCHED? 

It  is  sometimes  argued  that  even  though  it  is  not  unreasonable  to  hypothesise  genetic  racial 
differences  in  mental  ability,  we  cannot  know  the  direction  or  magnitude  of  such  genetic 
differences  and  the  problem  Is  much  too  difficult  and  complex  to  yield  to  scientific  investigation. 
Therefore,  the  argument  often  continues,  we  should  go  on  pretending  as  though  there  is  no 
question  of  genetic  differences,  as  was  officially  stated  by  the  US  Office  of  Education  in  1966:  "It 
is  a  demonstrable  fact  that  the  talent  pool  in  any  one  ethnic  group  is  substantially  the  same  as  that 
In  any  other  ethnic  group." 

First,  we  will  never  know  to  what  extent  research  can  yield  answers  on  a  subject  unless  we  at 
least  try  our  best  to  do  the  research.  It  is  doubtful  that  any  major  scientific  advances  could  have 
been  made  in  any  field  If  it  were  decided  beforehand  that  the  problems  could  not  be  researched.  I 
cannot  agree  that  a  scientific  approach  should  be  restrictied  to  only  the  easy  problems.  If  all  the 
necessary  methodology  for  studying  the  genetics  of  race  differences  in  psychological 
characteristics  is  not  yet  sufficiently  developed,  this  should  not  be  surprising,  since  so  Uttle  effort 
has  been  made  thus  fir.  The  methodology  of  a  field  of  inquiry  does  not  grow  In  a  vacuum. 
Scientists  do  not  fint  develop  a  complete  methodology  for  the  investigation  of  a  complex  area  and 
then  apply  it  all  at  once  to  get  the  final  answers.' An  appropriate  methodology  evolves  as  a  result  of 
pappling  with  difficult  problems  in  the  spirit  of  scientific  research.  Darwin’s  theory  of  evolution 
did  not  begin  with  a  fufly  developed  methodology  adequate  to  prove  the  theory,  nor  did  the 
theory  of  the  inheritance  of  acquired  characteristics-a  theory  which  was  later  disproved  after  the 
development  of  an  adequate  methodology,  a  methodology  which  would  not  have  developed  in  the 
absence  of  attempts  to  research  this  theory.  No  one  would  have  been  inclined  to  invent  the 
necessary  research  methods  in  the  absence  of  the  problems  these  methods  were  needed  to  solve. 
One  critic  states  "The  scientific  problem  (of  genetic  race  differences  in  ability]  Itself  seems  of 
dubious  validity,  If  one  considers  how  great  are  the  difficulties . . .,  at  least  on  the  basis  of  present 
techniques."  The  same  statement  could  have  been  made  about  research  on  the  theory  of  evolution, 
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the  atomic  theory,  the  gene  theory,  and  so  on.  We  do  not  expect  any  tingle  study  or  experiment  to 
reduce  all  the  uncertainty  about  a  complex  subject  to  absolute  zero  in  one  bold  stroke!  But  as  in 
dealing  scientifically  with  most  other  complex  phenomena,  we  should  not  regard  ourselves  as  so 
intellectually  impotent  as  to  be  unable  to  gradually  chip  away  at  the  heredity-environment 
uncertainty  with  whatever  tools  that  scientists  can  muster  or  devise  with  their  present  knowledge 
and  ingenuity. 

What  are  some  of  the  thinking  blocks  in  this  area?  One  is  the  frequent  failure  to  distinguish 
between  raw  facts,  on  the  one  hand,  and  inference  from  the  facts  in  terms  of  some  hypothesis,  on 
the  other.  The  Society  for  the  Psychological  Study  of  Social  Issues  (SPSS! j,  for  example,  in  a  press 
release  (May  2,  1969)  criticizing  my  article  in  the  Harvard  Educational  Review  (Jensen  1969a), 
stated,  'There  is  no  direct  (italics  mine|  evidence  that  supports  the  view  that  there  is  an  innate 
difference  between  members  of  different  racial  groups.”  Of  course  there  is  not  direct  evidence,  nor 
can  there  be  direct  evidence  if  by  "direct”  we  mean  evidence  that  is  immediately  palpable  to  our 
physical  senses.  The  gradual  disappearance  of  ships  over  the  horizon  is  not  direct  evidence  of 
anything,  but  it  can  be  interpreted  in  terms  of  the  hypothesis  that  the  earth  is  round.  It  would  be 
harder  to  explain  if  we  hypothesized  that  the  earth  is  flat.  So  even  as  relatively  simple  an 
hypothesis  as  that  the  world  is  round  cannot  be  proved  by  direct  evidence,  but  depends  upon 
logical  inference  from  diverse  lines  of  evidence.  If  all  that  was  needed  was  direct  evidence,  even  a 
monkey  would  know  that  the  world  is  round,  in  the  same  sense  that  it  knows  that  a  lenvm  is  sour. 
The  substantiation  of  an  hypothesis  in  science  depends  upon  objective  evidence  but  does  not 
necessarily  depend  upon  direct  evidence  alone. 

Another  inhibition  to  thought  on  this  topic  is  the  notion  that  before  research  can  yield  any 
answers,  the  environment  must  be  absolutely  equal  for  all  groups  involved  in  comparisons.  The 
SPSSI  statement  went  so  far  as  to  say  that  ”. . .  a  more  accurate  understanding  of  the  contribution 
of  heredity  to  intelligence  will  be  possible  only  when  social  conditions  for  all  races  are  equal  and 
when  this  situation  has  existed  for  several  generations.”  Since  no  operationally  testable  meaning  is 
given  to  "equal”  social  conditions,  such  a  statement,  if  taken  seriously,  would  completely  preclude 
the  possibility  of  researching  this  important  question,  not  just  for  several  generations,  but 
indefinitely.  Actually,  large  environmental  differences  between  racial  groups  can  be  revealing 
when  the  environmental  ratings  are  positively  correlated  with  IQ  or  scholastic  performance  within 
the  groups  but  show  a  negative  correlation  between  the  groups.  If  group  A  on  the  average  has  a 
poor  environment  in  terms  of  variables  claimed  to  be  important  to  intellectual  development  and 
poup  B  has  a  good  environment,  and  if  group  A  performs  better  than  group  B  on  intelligence  tests 
which  are  appropriate  to  the  experience  of  both  groups,  this  is  evidence  that  some  factors  other 
than  the  measured  environmental  variables  are  involved  in  the  relatively  higher  intellectual 
performance  of  group  A  as  compared  with  group  B.  If  environmental  factors  cannot  be  found  that 
will  account  for  the  difference,  it  is  presumptive  evidence  in  favor  of  the  genetic  hypothesis. 
Genelica)  tests  of  the  hypothesis  are  preferable,  of  course.  (These  are  discussed  in  a  later  section). 
But  what  one  also  looks  for  are  consistencies  among  various  lines  of  evidence,  especially  lines  of 
evidence  that  lead  to  opposite  predictions  from  different  hypotheses. 

Many  investigators  now  would  question  the  view  that  the  lack  of  early  stimulation  in  the 
preschool  years  can  be  counted  among  the  chief  causes  of  the  poorer  IQ  performance  of  Negro 
children,  since  when  children  are  grouped  in  several  categories  according  to  their  parents* 
socioeconomic  status,  the  Negro  children  in  the  highest  SES  category  still  score  two  to  three  IQ 
points  below  white  children  in  the  lowest  SES  level  (Shuey  1966).  Thus,  what  we  generally  think 
of  as  a  reasonably  good  environment  is  apparently  not  sufficient  to  equalize  the  performance  of 
Negro  and  white  groups. 

Such  findings  lead  to  hypothesizing  increasingly  subtle  and  hard  to  measure  environmental 
effects.  But  It  should  be  recognized  that  at  present  most  of  the  environmentally  "damaging*' 
effects  that  are  assumed  to  be  accountable  for  performance  differences  are  hypothetical  and  not 
factual.  Poor  self-concept  and  alienation  are  among  the  currently  prevailing  explanations,  but  what 
has  not  yet  been  satisfactorily  explained  is  why  such  general  motivational  dispositions  should 
affect  some  cognitive  abilities  so  much  more  than  others.  Performance  is  not  uniformly  low  on  all 
tasks,  by  any  means.  There  are  distinct  high  and  low  points  in  the  profile  of  various  abilities  in 
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different  ethnic  group*  (Stodolsky  and  Lc***r  1967),  *nd  no  on*  h*»  y*t  attempted  to  mptaln  bow 
Rich  profile  difference*,  which  are  invariant  a  crow  wcial  claw**,  could  coma  about  at  a  mult  of 
difference*  in  ganmUiad  attitude*  and  motivation  in  tb*  teat  situation. 

Finally,  unnecessary  difficulties  aria*  whan  we  allow  the  acientiflc  question  to  become  mind 
up  with  its  possible  educational,  social,  and  political  implications.  Tb*  scientific  question  and  lli 
solution  should  not  be  allowed  to  get  mixed  up  with  tb*  social-political  aspect*  of  tb*  problem,  for 
when  it  doe*  we  are  lam  able  to  think  dearly  about  cither  sat  of  questions.  Tb*  question  of 
whether  there  are  or  are  not  genetir  radai  differences  in  intaWgenc*  Is  independent  of  any 
questions  of  Its  implications,  w hater*  they  mty  be.  But  I  would  my  that  the  acientiflc  question 
should  have  priority  and  the  answer  should  he  sought  through  scientific  means,  for  although  tb* 
answer  might  have  educational  and  social  implication*,  and  there  are  indeed  pave  educational  and 
social  problems  that  need  to  be  solved,  wa  must  first  understand  the  causes  of  problems  If  wo  aw 
to  do  anything  effectively  toward  solving  them.  Osining  this  knowledge  is  a  scientific  task.  As  it  la 
accomplished,  we  are  then  in  a  bettor  position  to  consider  alternative  courses  of  action  and 
evaluate  their  feasibility  and  desirability  in  terms  of  society’s  value*  and  goals.  This  moves  the 
problem  into  the  realm  of  public  policy,  where  al  the  answers  cannot  be  scientifically  derived.  But 
policy  cannot  be  wisely  or  effectively  formulated  unless  it  is  informed  by  the  facts.  No  matter  bow 
well-intentioned  it  may  seem  to  be,  it  can  only  be  lea*  effective  and  less  beneficial  if  It  is  bared  on 
(hire  premises  or  in  contradiction  of  reahty. 

OENBT1C  RB8EARCH 

TO  REDUCE  THE  HEREDITY  ENVIRONMENT  UNCERTAINTY 

Today  there  is  vlrtuaRy  no  uncertainty  among  those  who  have  attended  to  the  evidence  that 
individual  variation  in  inteMigtnce  Is  predominantly  conditioned  by  genetic  factors  and  that 
environmental  factors  account  for  a  leseer  proportion  of  the  phenotypic  variance.  On*  can  point  to 
variations  among  studies  that  hare  estimated  the  haritabWty  of  iateiUgene*.  Such  variations  In 
estimate*  of  the  proportion  of  variance  attributable  to  genstlc  factors  are  to  he  expected  in  view  of 
Us*  gnat  variety  of  populations  mmpled  and  the  differences  among  the  variety  of  taels  of  mental 
ability  that  have  been  used.  Despite  thee*  expected  variations  in  beritaMHty  estimates.  M  is 
important  to  not*  that  no  major  study  contradicts  tb*  conclusion  that  hsredity  contributes 
something  more  than  twice  as  much  to  the  vtriaoc*  In  IQ  m  environment  m  white  European  end 
American  populations.  (W*  do  not  here  good  haritahNIty  deta  on  other  populations.) 

The  term  “heredity -environment  uneartrinty”  refen  mainly  to  the  question  of  race  differences  • 
in  Intelligence.  The  answer  to  this  question  Is  sail  In  the  realm  of  uncertainty  in  terms  of  the 
normal  scientific  meaning  of  thk  word.  Absotete  certainty  is  never  attained  in  an  amptrieai 
(dene*.  Absolute  certainty  can  he  had  only  in  pure  mathematic*,  the  certainty  of  which  reel*  upon 
the  feet  that  pure  metheamtiur  It,  at  Bertrand  RutaeV  painted  out,  just  on*  net  tautology. 
Empirical  science  deals  la  pwbahERy  stetemente,  aad  “certainty”  refers  to  a  high  degree  uf 
probability  that  a  proposition  Is  "true,”  meaning  that  certain  objective  coneeqnencm  can  ha 
predicted  from  the  proposition  with  a  stated  prabebUy.  A  dtdrive  increase  te  this  probabUy 
with  respect  to  any  given  tcteutiflc  proposition  rarely  results  from  a  tingle  experiment  or 
disco  very.  I  take  exception  to  the  impression  that  might  be  given  by  some  writers  that  unteae  a 
acientiflc  study  can  be  perfect  and  1004k  certain,  w*  cannot  know  anything.  This  Is  not  how 
scientific  knowhdgs  advances.  IPs  do  not  devise  perfect  methods  or  obtain  complete  answers  on 
the  first  try.  Certainty,  in  the  sense  of  probability,  is  gsneraly  increased  very  Incrementally  In 
science.  Research  aims  to  add  reliable  increments  to  statements  of  probability. 

This  w*  must  continue  to  do  with  respect  to  the  question  of  genetic  race  differences  ht 
intelligence.  It  Is  still  an  open  querilon  by  ah  reasonable  acientiflc  standard*.  The  existing  evidence 
is  in  ell  caeca  sufficiently  ambiguous,  ditt  larpsty  to  the  confounding  of  racial  and  envbo— sstttel 
factor*,  as  not  to  psnnit  statements  with  a  sufficiently  <igh  probability  such  that  al  reasonable 
and  quaMAed  persons  Herring  the  evidence  wtt  agree  that  H  is  cooduaiv*.  Tbs  issue  of  generis 
tec*  differences  may  be  likened  to  theories  of  the  moon’s  creters-w bother  they  warn  caused  by 
volcanic  eruptions  or  by  Ur*  impact  of  meteors.  All  the  eridenc*  obtainable  by  astronomers  could 


support  either  interpretation,  and  different  scientists  could  argue  for  one  theory  or  the  other.  A 
substantial  Increment  could  be  subtracted  from  this  uncertainty  only  by  obtaining  new  evidence 
not  obtainable  through  teieacopic  study,  namely,  directly  obtaining  and  analyzing  material  from 
the  surface  of  the  moon. 

I  believe  that,  similarly,  the  heredity-environment  uncertainty  about  race  differences  in  IQ  will 
be  substantially  reduced  only  by  obtaining  new  evidence-new  kindi  of  evidence.  Exclusive 
reliance  on  anthropological,  sociological,  and  psychological  evidence  would  probably  not 
m'  substantially  advance  our  knowledge.  I  believe  that  application  of  the  methods  of  biometrical 
genetics  (also  called  population  genetics  or  quantitative  genetics)  to  the  question  of  race 
differences  wll  substantially  reduce  our  uncertainty. 

Someone  sugasted  that  the  only  way  one  could  prove  race  differences  in  intelligence  would  be 
to  dye  one  member  of  a  pair  of  white  identical  twins  black  and  adopt  It  out  to  a  Negro  family 
while  the  co-twin  is  reared  by  a  white  family.  How  much  difference  would  it  make  in  their  IQs? 
Better  yet  is  the  suggestion  of  Professor  Arthur  SUnchcombe  (1969):  find  pain  of  identical  twins  in 
which  one  member  of  each  pair  is  Negro  and  one  is  white,  separate  them  at  birth  and  rear  them  in 
Negro  and  white  families  and  tee  how  their  IQ  differences  compare  with  those  found  for  twins 
where  both  are  of  the  tame  nee!  These  suggest  Ions  sound  ridiculous;  one  it  unfeasible  and  the 
other  Is  impossible.  Yet  aa  conceptual  experiments  they  are  good,  because  they  suggest  the 
neceaury  ingredients  of  the  information  we  must  obtain  to  reduce  the  heredity-environment 
uncertainty.  Both  examples  rightly  recognize  skin  color  (and,  by  implication,  other  visible  racial 
features)  is  a  part  of  the  individual’s  environment.  They  art  based  on  comparing  genetically 
equivalent  persons  reared  in  different  environments.  Another  possibility  consists  of  rearing 
-  genetically  and  racially  different  persons  in  essentially  similar  envlronments-induding  the  factor 
of  skin  color,  etc.  Is  such  a  study  possible?  Yss. 

Geneticists  already  know  the  frequencies  or  a  large  number  of  genetically  independent  blood 
goupa  in  European  and  African  populations.  On  the  basis  of  such  data,  it  la  entirely  possible  to 
determine  the  proportion  of  Caucasian  genes  in  a  population  sample  of  Negroes,  socially  defined. 
Furthermore,  it  should  be  possible  by  the  same  meant  to  classify  individuals  on  a  probabilistic 
basis  in  tertns  of  their  relative  proportions  of  African  and  Caucasian  genet.  Since  the  average 
admixture  of  Caucasian  genet  for  American  Negroes  is  between  20%  and  30%,  there  should  be 
enough  variance  to  make  It  possible  to  assign  huge  numbers  of  individuals  to  at  least  several 
categories  according  to  their  amount  of  admix,  zte,  and  the  probable  error  in  classification  could 
be  quite  definitely  specified.  A  sufficient  number  of  blood  groups  or  other  genetic  polymorphisms 
with  known  frequency  distributions  in  African  and  Caucasian  populations  would  have  to  be 
employed  to  ensure  a  high  degree  of  statistical  certainty  that  the  categories  represented  different 
depses  of  genetic  racial  admixture.  A  wide  range  of  admixtures  probably  exists  among  Negroes 
Ivtng  in  highly  simlar  environments,  so  that  it  should  be  quite  possible  in  such  a  study  to  obtain 
ram  pies  which  do  not  differ  across  the  admixture  categories  in  a  number  of  socioeconomic  or 
other  environmental  indices.  What  about  skin  color?  It  is  poly  genetic  and  is  very  imperfectly 
correlated  with  the  amount  of  Caucasian  admixture.  Individuals,  for  example,  whose  genes  are 
dwtved  la  equal  (50-60)  proportions  from  African  and  Caucasian  ancestors  evince  the  full  range  of 
akin  colon  from  white  to  black,  including  all  the  shades  between.  This  makes  it  possible 
statistically  to  control  the  effect  of  skin  color;  that  is,  one  can  compare  a  number  of  persons  all  of 
whom  have  the  same  skin  color  but  different  degrees  of  African/Caucasian  admixture,  or 
conversely,  the  same  degree  of  admixture  but  different  skin  colon.  tSkln  color  can  be  quantified 
precisely  and  objectively  by  means  of  a  photoelectric  device  which  measures  reflectance.)  The 
question,  then,  would  be:  do  the  mean  IQs  (or  any  other  mental  ability  tests)  of  the  several 
categories  of  racial  admixture  differ  significantly  and  systematically?  The  genetic  equality 
hypothesis  would  predict  no  difference;  the  genetic  Inequality  hypothesis  would  predict  a 
difference  between  the  groupa. 

A  further  refinement,  in  order  to  ensure  greater  equality  of  environmental  conditions  across  the 
admixture  categories,  including  prenatal  environment,  would  be  to  include  in  the  study  a  large 
number  of  half-sibHngi  al  related  through  the  mother  and  roared  together.  Some  half-siblings  will 
inevitably  (ail  Into  different  admixture  categories.  Do  they  differ  significantly  on  mental  tests 


when  ikln  color  Is  controlled?  Birth  order,  maternal  age,  and  other  factors  would  have  to  be  noted, 
but  In  taiye  samples  these  (actors  would  probably  tend  to  be  random  with  leepect  to  racial 
admixture.  One  would  also  want  a  white  control  (roup  with  no  African  admixture  In  order  to  nils 
out  the  remote  possibility  that  the  blood  groups  thamsahus  are  causally  related  to  IQ,  since  they 
are  intended  in  this  study  only  as  fanatic  markets  or  Indices  of  racial  admixture.  Such  a  study 
would  go  further  toward  answering  the  question  of  Negro-white  genetic  differences  In  inteliigencas 
than  the  sum  total  of  all  the  other  studlss  that  we  now  bam. 

The  possibility  has  been  suggested  of  using  genetic  linkages  for  studying  the  Inheritance  of 
Intelligence  and  race  differences,  but  evaluation  of  Its  potential  merits  will  have  to  *  decided  by 
geneticists.  If  the  genes  for  some  dearly  Identifiable  physical  trait  are  located  on  the  same 
chromosome  as  the  genes  for  some  measurable  mental  ability,  we  should  expect  l  tod  a  marked 
correlation  in  the  population  between  the  appearance  of  the  physical  characteristic  and  the  mental 
attribute  whose  genes  share  the  same  chromosome.  The  physical  characteristic  would  thus  serve  as 
an  objective  genetic  marker  for  the  mental  trait. 

The  major  difficulty  with  this  approach  may  be  that  what  we  cal  intelligence  is  so  potygsastic 
that  the  relevant  genes  are  carried  on  most  or  al  of  the  chromosomes,  so  that  specific  linkages 
could  never  be  established.  If  intelligence  consists  of  a  large  number  of  subabilities,  each  of  which 
Is  conditioned  independently  by  a  very  limited  number  of  genes  which  ate  carried  on  a  single 
chromosome,  then  it  may  be  possible  to  study  linkages,  provided  we  can  reliably  measure  the 
subabilities.  I  have  described  elsewhere  how  psychologists  might  make  their  measurements  of 
abilities  of  greater  interest  and  value  to  tees  ere  hers  la  genetics  (Jensen  1968b).  Briefly,  it  would 
consist  of  the  fractionation  of  mantel  abilities  to  the  most  extreme  limits  that  reliability  of 
measurement  wH  permit,  and  then  easing  If  these  aubaMItles  show  any  signs  of  relatively  staple 
genetic  inheritance  (such  as  showing  MendeMan  ratios)  or  genetic  linkages. 

Am  these  any  known  linkages  between  physical  and  mental  characteristics  hr  the  normal 
distribution  of  inteMIgenoe?  I  do  not  know  of  any  eatahHehad  examples.  We  should  begin  looking 
for  such  possible  mantel  linkages  with  blood  groups,  biochemical  variations,  and  other  physical 
halts.  One  set  of  interesting  findings  concerns  the  association  between  uric  acid  level  in  the  Mood 
and  Intellectual  achievement.  Whether  this  Is  an  Instance  of  genetic  linkage  or  whether  these  is  a 
causal  connection  between  uric  acid  and  brain  fanctlom  is  not  yet  aatabHehsd.  8tettsn  and  Hseron 
(1968)  reported  a  correlation  between  serum  uric  add  concentration  and  scores  on  the  Army 
InteBIgeoce  test  of  81?  hsducloae.  A  study  of  strum  urate  levels  of  61  Untestdty  of  Michigan 
nrofjfin  found  n  oodthu  fwtliifon  with  drift.  mMivhbmK.  and  taadmldn  (Brooks  and 
Mustier  1966).  and  high  school  students  have  been  found  to  show  a  similar  rdsHnnahlp  (Kart, 
Brooks,  and  Cobb  1966).  It  would  be  interesting  to  know  If  these  correlations  are  found  within 
other  racial  groupa  and  also  If  these  are  differences  between  groups  In  serum  uric  add  lank  Every 
bit  of  such  various  kinds  of  Information,  if  It  points  conaiatentiy  in  the  tame  direction,  reduces  to 
some  extent  the  heredity -environment  uncertainty. 

Them  am  other  promWng  approaches  to  this  problem  through  biometrical  genetics,  but 
explication  of  the  technical  aspeeta  of  thaw  methods  is  dtariy  beyond  the  potable  scope  of  the 
present  discussion. 


IMPLICATIONS  FOR  EDUCATION 

Sines  educators  ha  vs  at  Mast  offldaly  assumed  that  met  and  social  dam  dtffartncaa  to 
scholastic  performance  am  not  associated  with  any  genetic  difference*  In  growth  rates  or  pattern 
of  mantel  abilities  but  an  due  entirety  to  discrimination,  prejudice,  inequality  of  educatlomd 
opportunity,  and  factors  In  Urn  chSd's  home  anriromnanl  and  peer  culture,  we  ham  coiacttsaty 
glvan  ttttie  If  any  serious  thought  to  whether  wo  would  do  anything  dttbmntly  If  wo  knew  In  teat 
that  all  educational  diffstencas  warn  not  due  soteiy  to  than  enrironmantal  factors. 

Them  have  been  and  still  an  obvious  environmental  Inequities  end  Injustices  which  ham 
detevomd  certain  minorities,  particularly  Negroes,  Mexican- Americana,  and  American  Indiana. 
Progress  has  been  mads  and  is  continuing  to  be  made  to  Improve  then  conditions.  But  there  ti  no 
doubt  eUN  •  long  way  to  go,  and  the  drive  toward  further  program  In  this  direction  should  be  gteen 
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top  priority  in  our  national  effort.  Education  it  one  of  the  chief  instrument!  for  approaching  this 
goal.  Every  child  should  receive  the  best  education  that  our  current  knowledge  and  technology  can 
provide.  This  should  not  imply  that  we  advocate  the  same  methods  or  the  same  expectations  for 
all  children.  There  are  large  individual  differences  in  rates  of  mental  development,  in  patterns  of 
ability,  in  drives  and  interests.  These  differences  exist  even  among  children  of  the  same  family.  The 
good  parent  does  his  best  to  make  the  most  of  each  child's  strong  points  and  to  help  him  on  his 
weak  points  but  not  make  these  the  crux  of  success  or  failure.  The  scLool  must  regard  each  child, 
and  the  differences  among  children,  in  much  the  same  way  as  a  good  parent  should  do. 

I  believe  we  need  to  find  out  the  extent  to  which  individual  differences,  social  class  difterences, 
and  race  difference  in  rates  of  cognitive  development  and  differential ,  attems  of  relative  strength 
and  weakness  in  various  types  of  ability  are  attributable  to  genetically  conditioned  biological 
powth  factors.  The  answer  to  this  question  might  imply  differences  in  our  approach  to  improving 
the  education  of  all  children,  particularly  those  we  call  the  disadvantaged,  for  many  of  whom 
school  is  now  a  frustrating  and  unrewarding  experience. 

Individuals  should  be  treated  in  terms  of  their  individual  characteristics  and  not  in  terms  of 
their  group  membership.  This  is  the  way  of  a  democratic  *  vdety,  and  educationally  it  is  the  only 
procedure  that  makes  any  sense.  Individual  variations  within  any  large  socially  defined  group  are 
always  much  greater  than  the  average  differences  between  groups.  There  is  overlap  between  groups 
in  the  distributions  of  all  psychological  characteristics  that  we  know  anything  about.  But  dealing 
with  children  as  individuate  is  not  the  greatest  problem.  It  is  in  our  concern  about  the  fact  that 
when  we  do  so,  we  have  a  differentiated  educational  program,  and  children  of  different  socially 
identifiable  groups  may  not  be  proportionately  represented  in  different  programs.  This  te  the 
"hang-up"  of  many  persons  today  and  this  is  where  our  conceptions  of  equal  opportunity  are  most 
likely  to  go  awry  and  become  misconceptions. 

Group  racial  and  social  class  differences  are  first  of  all  individual  differences,  but  the  causes  of 
the  group  differences  may  not  be  the  same  as  of  the  individual  differences.  This  is  what  we  must 
find  out,  because  the  prescription  of  remedies  for  our  educational  ills  could  depend  on  the  answer. 

Let  me  give  one  quite  hypothetical  example.  We  know  that  among  middle-claas  white  children, 
learning  to  read  by  ordinary  classroom  instruction  Is  related  to  certain  psychological 
developmental  characteristics.  Educators  call  it  "readiness."  These  characteristics  of  readiness 
appear  at  different  ages  for  different  kinds  of  learning,  and  at  any  given  age  there  are  considerable 
individual  differences  among  children,  even  among  siblings  reared  within  the  same  family.  These 
developmental  differences,  in  middle-class  white  children,  are  largely  conditioned  by  genetic 
fectors.  If  we  try  to  begin  a  child  too  early  in  reading  instruction,  he  will  experience  much  greater 
difficulty  than  If  we  waited  until  we  saw  mote  signs  of  "readiness."  Lacking  readiness,  he  may 
even  become  so  frustrated  as  to  "turn  off’  on  reading,  so  that  he  will  then  have  an  emotional 
block  toward  reading  later  on  when  he  should  have  the  optimal  readiness.  The  readiness  can  then 
not  be  Ally  tapped.  The  child  would  have  been  better  off  had  we  postponed  reading  instruction 
for  six  months  or  a  year  and  occupied  him  during  this  time  with  other  interesting  activities  for 
which  he  was  ready.  Chances  are  he  would  be  a  better  reader  at,  say,  10  or  11  years  of  age  for 
having  started  a  year  later,  when  he  could  catch  on  to  reading  with  relative  ease  and  avoid  the 
unnecessary  fhistration.  It  is  very  doubtful  in  this  case  that  some  added  "enrichment"  to  his 
preschool  environment  would  have  made  him  learn  to  read  much  more  easily  a  year  earlier.  If  this 
Is  largely  a  matter  of  biological  maturation,  then  the  time  at  which  a  child  is  taught  in  terms  of  his 
own  schedule  of  development  becomes  important.  If,  on  the  other  hand,  It  is  largely  a  matter  of 
pmchool  environmental  enrichment,  then  the  thing  to  do  is  to  go  to  work  on  the  preschool 
environment  so  as  to  make  all  children  equally  ready  for  reading  in  the  first  grade.  If  a  child's 
difficulty  Is  the  result  of  both  (actors,  then  a  combination  of  both  enrichment  and  optimal 
developmental  sequencing  should  be  recommended. 

There  Is  a  danger  that  some  educators'  fear  of  being  accused  of  racial  discrimination  could 
become  so  misguided  as  to  work  to  the  disadvantage  of  many  minority  children.  Should  we  deny 
differential  educational  treatments  to  children  when  such  treatment  will  maximize  the  benefits 
they  receive  from  schooling,  just  because  differential  treatment  might  result  in  disproportionate 
representation  of  different  racial  groups  in  various  programs?  I  have  seen  instances  where  Negro 
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childron  in  denied  special  educational  facilities  commonly  (Ivon  to  white  children  with  taming 
dimcultiM,  limply  because  acbool  authorities  won  mhictant  to  single  out  tny  Negro  children, 
despite  tholr  obvious  Individual  needs,  to  ba  bested  any  differently  from  the  majority  of  you  meters 
In  the  school  There  was  no  hesitation  about  singling  out  white  children  who  needed  *octal 
attention.  Many  Negro  children  of  normal  and  superior  echolwtic  potential  are  conrigned  to  deans 
in  which  one-fourth  to  one-third  of  their  dasamatee  have  IQs  below  75,  which  la  the  usual 
borderline  of  educational  mental  retardation.  The  majority  of  these  educe tionaly  retarded 
children  benefit  little  or  not  at  all  from  instruction  In  the  normal  classroom,  but  require  apodal 
attention  In  smaller  datsn  that  permit  a  high  degree  of  Individualised  and  small  group  Instruction. 
Their  presence  In  regular  classes  creates  unusual  difficulties  for  the  conscientious  teacher  and 
detracts  horn  the  optimal  educational  environment  for  children  of  normal  ability.  Yet  than  It 
reluctance  to  provide  special  desses  for  thaae  educationally  retarded  children  if  they  are  Negro  or 
Mexican- American.  The  classrooms  of  predominantly  minority  schools  often  ham  30%  to  10%  of 
such  children,  which  handicaps  the  teacher's  efforts  on  behalf  of  liar  other  pupfls  in  the  normal 
range  of  IQ.  The  more  able  minority  children  are  thereby  disadvantaged  in  the  classroom  in  ways 
that  are  rarely  impcecd  on  white  children  for  whom  there  are  more  diverse  facilities.  Differences  In 
rates  of  mental  development  and  in  potentials  for  various  types  of  learning  win  not  disappear  by 
being  ignored.  It  Is  up  to  bioiofiats  and  psychology  to  discover  their  ceuaee,  and  It  la  up  to 
educators  to  create  a  diversity  of  Instructional  arrangements  beat  suited  to  the  ful  tangs  of 
educational  differences  that  we  And  In  our  population.  Many  environmentally  caused  differences 
can  be  minimised  or  eliminated,  given  the  resources  and  the  will  of  society.  The  differences  that 
remain  are  a  challenge  for  pubht  education.  The  challenge  will  be  met  by  making  amBaMeaMie 
ways  and  means  for  chidren  to  benefit  fhom  schooling.  This,  I  am  convinced,  can  oome  about  only 
through  a  pester  recognition  and  understanding  of  the  nature  of  human  differences. 


NOTE 

1  For  example,  one  need  not  accept  the  IQ  scale  as  the  most  appropriate.  If  it  eould  be  argued 
and  demonstrated  that  some  transformation  of  the  IQ  scale  produced  more  orderly  and  lawful 
data  in  studies  of  hsritabBIty,  In  the  degree  of  nnrmaHty  of  the  distribution  of  scores,  and  in  mast 
closely  approximating  a  genetic  model,  then  such  a  transformation  would  be  Juawiad.  It  eould 
very  wel  affect  the  variances  of  the  distributions  In  different  population  sehpoupe.  lerhaisy 
putt  (tilt  Dr.  M  Bag,  for  •unpli,  km  MgmMI  timi  if  wt  mw  tiui  ftl m  Mon  (gioMc  mi 
environmental)  thatamet  Intelligence  do  not  behave  addlthwly  but  internet  msltlpllaaMfelp  (Le., 
■  factor  adds  or  eubtreeta  a  (tats  to  Hm  total  ntsmift  oilNi  thm  §  fnsd  mums!)  A 

logarithmic  tramfoRnatkxi  of  tlw  IQ  mate  ia  Uoottttaiy  JoitifM.  In  tha  mwilQiljiflri  mom, 
th#  looiitKflk  of  th*  otarad  Mamm  it  Bomlv  dfatrtanltdl  Th>  Inmrithmln  tnn&nmkMi  it 

mm  ivpNiiiHH  v#  tm  vnm  www  imviviv  m  orvo ihvm  nniifv«  ihv  mpMiiiiimv  NMPviimpwm  m 

tact  makes  the  IQ  distribatioa  more  normal  (Osmataa)  in  a  number  of  studies,  and  it  tends  to 
equalise  the  vartauese  of  the  Negro  and  white  distributions,  although  it  also  has  the  effset  of 
putting  their  mean*  slightly  further  apart.  The  proper  tremfotmatioo  is  100  (1  ♦  In  iQ/lOOl 
which  leaves  the  general  population  mean  at  IQ  100.  (la  is  the  aatuial  logarithm )  Pint  stadias  of 
the  heritabflity  or  tateOlgenee  should  be  ro-aualyesd  Ming  this  logarithmic  yamfermatioa  of  the 
IQ  scale  to  sea  if  It  gives  a  closet  and  mors  pantaoniom  At  to  a  polygenic  model 


REFERENCE!  CITED 

Btjama,  C.  4. 

IMS  Estimation  of  the  Direction  and  Intensity  of  Natural  Selection  in  Relation  to  Human 
IntaBIgtace  by  Means  of  the  Intrinsic  Rata  of  Natural  Increase.  Eugen.  Quart.  10:17HI7. 
IMS  Rotation  of  Fertility  to  Educational  Attainment  in  e  Katamasoo  FnbNe  Softool 
Population:  A  FoSow-up  Study.  E*en.  Qwrt  1S:SM-S1S. 

Butts,  0, 8.,  ltd  4oan  C.  Butts 

IMS  Baity  Childhood  Intervention:  The  Social  Science  Base  of  Inetitutione!  Bantam  Pager 
promoted  to  the  Society  tor  Race  arch  in  Child  Development,  Santa  Monica,  Calif.,  Marsh. 
Bronfenbronnsr,  U. 

1M7  The  Mythological  Costa  of  Quality  and  Equality  in  Education.  Child  Deveiopm 
N:MMU. 


243 


* 


Brooks,  O  W.,  and  B.  Muller 

1966  Serum  Ural#  Concentrations  Among  University  Professors.  <1.  Amer.  Mad.  Assn. 
196:416-418. 

Burt,  C. 

1968  The  Inheritance  of  Mental  Ability.  Amer.  Psychol.  13:1-16. 

Carter,  C.  0. 

1963  Human  Heredity.  Baltimore:  Penguin  Books. 

Coleman,  J.  8.,  et  al. 

1966  Equality  of  Educational  Opportunity.  US  Dept,  of  Health,  Education,  and  Welfare. 

'  Crow,  J.  P. 

1969  Genetic  Theories  and  Influences:  Comments  on  the  Value  of  Diversity.  Harvard 
Bducatiousl  Review  39:301-309. 

Duncan,  O.  D,  D.  L  Peatherman,  and  Beverly  Duncan 

1968  Socioeconomic  Background  and  Occupational  Achievement:  Extensions  of  a  Basic 
Model.  Pinal  Report,  Project  No.  6-0074  (BO-191)  U8  Dept,  of  Health,  Education,  and 
Welfare,  Office  of  Education,  Bureau  of  Research,  May. 

Higgins,  J.,  8.  Reed  and  E.  Reed 

1962  Intelligence  and  Family  Sixe:  A  Paradox  Resolved.  Bugen.  Quart.  9:84-90. 

Jensen,  A.  R. 

1967  Estimation  of  the  Limits  of  Heritability  of  Traits  by  Comparison  of  Monoxygotic  and 
Dixygotic  Twins.  Proc.  Nat.  Acad.  8d.  68:149-167. 

1968a  Social  Class,  Race,  and  Genetics:  Implications  for  Education.  Amer.  Educ.  Res.  J. 
6:1-42 

1968b  Another  Look  at  Culture-Fair  Tests.  In  Western  Regional  Conference  on  Testing 
Problems,  Proceeding  for  1968.  “Measurement  for  Educational  Planning,*'  pp.  60-104. 
Berkeley:  Educational  Testing  Service,  Western  Office. 

1969a  How  Much  Can  We  Boost  IQ  and  Scholastic  Achievement?  Harvard  Educ.  Rev. 
39:1  123. 

1969b  Reducing  the  Heredity  Environment  Uncertainty.  In  Environment,  Heredity,  and 
Intelligence.  Harvard  Educ.  Rev.  Reprint  Series  No.  2,  pp.  209-243. 

Kasl,  S.  V  ,  0.  W.  Brooks,  and  S.  Cobb 

1966  Serum  Urate  Concentrations  in  Male  High  School  Students.  J.  Amer.  Med.  Assn. 

J W7I3-716. 

y,  W  A.,  V.  Van  de  Riet,  and  J.  C.  White 

1963  A  Normative  8ample  of  Intelligence  and  Achievement  of  Negro  Elementary  School 
Children  in  the  Southeastern  United  8tates.  Monogr.  8oc.  Res.  Child  Developm.  28(6). 
Kuttner,  R.  E. 

1968  Letters  to  and  from  the  Editor.  Perspect.  Biol.  Med.  1 1 : 707-709. 

Leaser,  0.  S.,  G.  Pifer,  and  D.  H.  Clark 

1966  Mental  Abilities  of  Children  from  Different  8ocial-Claas  and  Cultural  Groups.  Monogr. 
8oc.  for  Rea.  in  Child  Developm.  30(4). 

Moynihan,  D.  P. 

1966  Eiradoyment,  Income,  and  the  Ordeal  of  the  Negro  Family.  In  The  Negro  American,  pp. 
134-169.  T.  Parsons  and  K.  B.  Clark,  eds.  Cambridge:  Houghton-Mifflin. 

Reed,  T.  B. 

1969  Caucasian  Genes  in  American  Negroes.  Unpublished  manuscript,  March. 

8huey,  Audrey  M. 

1966  The  Testing  of  Negro  Intelligence,  Second  edition.  New  York :  Social  Science  Press. 
8puhler,  J.  N.,  and  0.  Lindsey 

1967  Racial  Differences  in  Behavior.  In  Behavior-Genetic  Analysis.  J.  Hirsch,  ed.  New  York: 
McGraw-Hill. 

8tanley,  J.  C.,  and  A.  C.  Porter 

1967  Correlation  of  Scholastic  Aptitude  Test  Score  with  College  Grades  for  Negroes  Versus 
Whites.  J.  Educ.  Meas.  4:199-218. 

Stetten,  D.,  Jr.,  and  J.  Z.  Hearon 

1969  Intellectual  Level  Measured  by  Army  Classification  Battery  and  Serum  Add 
Concentration.  Science  129:1737. 

Stinchcombe,  A.  L 

1969  A  Critique  of  Arthur  R.  Jensen's  “How  Much  Can  We  Boost  IQ  and  Scholastic 
Achievement?"  Harvard  Educ.  Rev.  39(3). 

8todokky,  S.  8.,  and  G.  Leaser 

1967  Learning  Patterns  in  the  Disadvantaged.  Harvard  Educ.  Rev.  37:646*693. 

Tknner,  J.  M. 

1966  The  Trend  Towards  Earlier  Physical  Maturation.  In  Biological  Aspects  of  8ocia! 

Problems, pp.  40-66  J.  E.  Meade  and  A.  S.  Parkas,  eds.  New  York:  Plenum  Press. 

1968  Earlier  Maturation  in  Man.  Set  Amer.  218:21-28. 


"  m 

4a 

i 

i, 

% 

t&:,- 


’-*1  V 


244 


Ttrman.  J.  M.,  and  M.  Oden 

1 039  The  Gifted  Group  at  Mid-Life.  Stanford :  Stanford  University  Press, 

Tykr,  Leona  E. 

1966  The  Psychology  of  Human  Differences,  Third  edition.  New  York:  Appleton-Century* 
Crofts. 

Willerman,  L.,  and  <1.  A.  Churchill 

1967  intelligence  and  Birth  Weight  in  Identical  Twins.  Child  Developm.  36:623-629. 


This  article  has  been  published  int 

Brace,  C.L. ,  Gamble,  G.R. ,  &  Bond,  J.T.  (Eds.), 

Race  and  Intelligence.  Anthropological  Studies 
Number  8.  Washington,  D.C. s  American  Anthropologi 
Association,  1971. 


It  also  appears  int 

Hellmuth,  J.  (Ed.),  Disadvantaged  Child,  Vol.  3t 
Compensatory  Educations  A  National  Debate. 
New  Yorks  Brunner/Masel,  1970.  Pp.  124-157. 


,*■  * 


245 


DO  SCHOOLS  CHEAT  MINORITY  CHILDREN  ?  * 

ARTHUR  R.JENHM  Ummtity  Bmkdg 


Lakoi  representative  samples  of  Negro  and  Meacan-Axncricaa  children  from  kindergarten  to  eighth 
BEjmck  In  largely  4*Jmh  segregated  schools  were  compared  with  white  children  in  the  same  Califernla 
school  district  on  a  comprehensive  battery  of  tests  of  mental  abilities  and  of  scholastic  achievement,  In 
addition  to  personality  inventories  and  indices  of  socio-economic  and  cultural  disadvantage.  It  was 
1  that  when  certain  ability  and  background  factors,  over  which  the  schools  have  little  or  no 
are  stathtically  controlled,  there  are  no  appreciable  diflenanoes  between  the  scholastic 
(as  measured  by  the  Stanford  Achievement  Tests)  of  minority  and  majority  pupils. 
Moreover,  there  was  no  evidence  of  a  'cumulative  deficit*  (an  increasing  gap  from  lower  to  higher  grade 
levels  between  the  mean  achievements  of  minority  and  majority  pupils),  when  the  majority-minority 
dWhtences  were  measured  in  standard  deviation  units.  It  is  concluded  that  schools  in  the  district  under 
consideration  do  not  cheat  minority  students  in  terms  of  conventional  educational  criteria.  But  it  might 
bo  concluded  that  minority  children  are,  in  fact,  cheated  if  it  were  shown  that  their  ability  pattern 
leouire  different  instructional  approaches  to  optimise  their  scholastic  learning.  Marked  differences,  not 
only  in  overall  level  of  ability  but  also  in  the  pa ffcra  of  abilities,  were  found  between  all  three  of  the 
ethnic  groups  in  this  study. 


Americans'  faith  in  education  is  tangibly  sub* 
|n  thft  fact  that  the  American  |wylt 
warn  invert  in  educational  Uwtitutiona  annually 
afanort  aa  much  aa  ail  other  nation  combined.  In 
tin  poet  two  dorarfea  educational 
ibbdoiiwkm  nas  uwammm  nvexMQ  wnuc  p§R&8sau 
aamnaption  manly  doubled.  Shoe  World  War 
n  aohool  enwhnantt  have  incnaaad  18  par  cent, 
whOo  Kfaool  eapanditurai  (in  coortant  dollar.) 
hwnaaed  390  per  cent  While  employment  in 
private  induaby  tocnaaed  38  per  cent,  it  in- 
emend  203  par  cent  in  public  education.  With 
Moll  aa  abundant  outlay  for  education,  the 
(portion  naturally  arm  whether  the  benefit!  are 
aphahly  dirtrihuted  to  all  mgmenn  of  our 
papulation.  A  keystone  of  public  education  it  tin 
prwnho  that  no  child  mould  be  denied  the 
opportunity  to  fulfil  hit  educational  potential, 
lUfrtdlart  of  bin  national,  ethnic,  or  aodo* 

g|Pj&To  WO  by  Arttar  *.  J«n  AH  Rfcbu 

* Educational  Research,  1971, 14,  pp.  3-28. 


economic  background.  When  nihrtantiai  in* 
equalities  in  educational  achievement  are  evident 
between  large  ngmentt  of  the  n—1***"- 
nominally  thsygg  the  educetiosiil  system, 
•eriou*  quawiona  are  railed,  and  rightly  m. 
Numaraua  attempts  have  bean  and  are  bantg  made 
to  find  the  answer,  to  the  hwmiiliw  h  the 
benefit*  of  education.  In  CaKfcraia  the  chief  mb» 
popufatioo  differences  hi  scholastic 
Inwlve  majority-minority  difference^  the  minori* 
ties  fat  thh  care  being  Negroes  and  Mexican* 
Americana 

The  caum  of  educational  incqualitiee,  in 
term*  both  of  input  and  oupit,  cannot  be 
dheuned  very  fruitfully  in  general  tonne.  There 
are  contidcrabie  regional  and  local  differences 
hi  educational  aapenditurei  and  hdHtfci  and  fa 
their  dirtribution  within  local  dirtricts.  In 
Muting  the  erirtanoo  and  degree  of  educational 
inequities,  we  must  get  down  to  ipedfic  ream. 
That  b  what  ii  intended  in  thh  article.  Wa  ihail 
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takas  rather  dote  look  at  tome  of  the  quotient 
and  mww  involved  hi  aamnfag  faeqaaHtias 
wwim  a  angle  senoot  ijfmn  wm  iwa  tom 
mbmopufatioae:  a  m^ority  group,  wUch  we 
ihall  refer  to  at  Anglo*,  and  two  datable  atari* 
det,  Negroei  and  MadnfrAankam.  Before 
going  into  the  details  of  fob  rtudy,  however,  a 
mr  men  general  points  thndd  ha  reviewed. 


The  now  4mi>ay  OoIcbmmi  Emt  (Ooknia. 
ti  at,  1966),  which  surveyed  dS^OO  puplle  in 
aura  than  9,000  Khooii  ia  aB  rtgfoaa  of  the 
Uahad  State*,  found  relatively  minor  dUfcraatas 
in  the  maanaud  eharacwhlks  of  reboots 
attended  by  ditihrent  racial  and  ethnic  groups, 
but  very  great  dilfcreaem  in  their  achievement 
lewd*.  The  Report  aha  argued  that  when  the 
toebd  bochgrousd  oad  sftdtudcs  of  ^asdessts  oni 

£3ltitt*Me?^^rieetek£ar 
very  Httle  relation  to  achtovaraant.  The  Report 

to  beer  on  a  child’*  achievement  that  it  fade* 
pendent  of  hi*  hachpeand  end  general  eocial 
contort*  (p.  929).  A  critical  euaadaatioa  of  tide 
study  by  Bornhe  and  Levin  (IMS)  ltd  them  to  the 
cendntion  that  Odiaaat  methodology  could 
Imo  muted  fai  m  wdMbnikn  to  aomt 
tmfcfhrtMwi  of  jn  4MlMt  of  tki  roktfonttp 

mart.  They  aim  oridchn  the  oanSmfoa  of  the 
Ooitmaa  Report  that  There  h  a  maall  positive 
eflhct  of  tchoo)  fatagradou  on  the  reading  and 

dUhrencm  hi  the  mdo  ooanemk  bachground  of 
the  etademe  mo  accounted  for*  (pp.  2940). 
Bowie*  and  Lavha  claim  that  *.  .  .  the  maall 
rteidual  ttathtieal  correieticn  berwem  proportion 
wUn  fai  tbs  sebooh  md  fkmo  mmmhw  it 

WWU  a^BW^^gU  Urn  WIWiWUil^Ur^Bw^^UH^WSUUl 

Utoty  to  be  duo,  at  heat  fa  pact,  to  the  foot  that 
the  proportion  «Mo4 1  school  b  6  mwi  of 
odiawhe  t~nfiipmlrfy  owMvoBtd  bock* 
ground  of  the  Negro  studeut.  Thus,  wo  dud  theft 
the  cottchuiou  theft  Negro  mUmmo  b 

pOOOlWjr  mmCmmM  wiul  tSm  propOffW*  •  OS 

follow  etudapt*  who  ato  white,  once  other 


by  the  evidence  pweenttd  in  the  Report.'  Horn 
then  h  om  critique  of  the  Ookman  Repcrt  which 
auggnta  Just  the  oppotiae  af  the  aaett  nepuhehr 
heH  oaneaptiana  at  what  wm  proved  Vy  the 
Report.  Bowlm  and  Levin  argue  fort  tchaol 

itudy,  and  radalconmoaition  of  the  ichoot  par  at 
hprobahtyaiuonnaBigihiefoc*grthmiagu*H*d 
to  the  Hfttft  tnfoaw.  A  aemBer  nuh  hrt 
MathtfaaBy  more  thoroughly  oonaollad  *tndy  by 
WShou  (1967)  found  fort  after  amtrofltog  for 
other  fcetote,  the  ructol  competition  oftheechsel 
hod  no  tiydfc art  ditoot  mmetotion  with  Hgpm 
achievement,  time  mpporttog  the  conchnien  af 
Bowlm  and  Levin,  rt  Meet  to  the  one  OtBfomin 
kwhh  ounci  wueuoo  vj  irunt 
But  ptoboUy  tbe  mt  oougMiUgg  eiguuMUft 
for  requiring  racial  balance  h'achoob  h  not  the 
diroot  efibet  of  a  school'*  racial 
firm,  but  dm  fact  fort  it  owld  toad  to  agraator 

myinKun^  q£  nr^rw^l  ffYfftjtfllf  fcf  B^Ufttjf  WUl 

minority  groups  so  tbt  dhodvontagod  uduotbbi 
wild  not  be  largely  confined  to  eehoah  with 
iaftrfar  rnourca*.  Thi*  may  be  a  valid  arguaemt 
to  some  parte  of  foe  ooimtry,  hrt  one  may 
Justifiably  qumtion  whether  h  h  a  cogent  farter 
fa  Qatifcmfa  schools. 

Oomidm  the  ftllowfam  evidence.  A 
manombwd  mMs  of  tho  nlukodb  hot 

^fw^WwW^gSWU^WUS  ^ ilUU  WWS  UU^Uf  O  WUmUBiWlUUUgr 

tmm  tbs  propoftiou  of  uhorffy  ouiufaucut  nod 


tic  vsiUdos  far  «B  school  dbtricts  hi  tbt  gaga 
Tbt  fiMSt  ssudyob,  cflofad  out  by  tbs  writer 
b  band  ouosdydn  load  of  Ml  school  dMg 

lbs  varkblu  on  which  *U  school  dbuicn 

nanmndto  nemj^  jg  A 

woW  nBaMl  Ipv*  UwB  w  MMHf  JMHHVP*'*' 

mmt  (age  II),  Gmdo  10  Roadfag  (agTfci, 
(hade  0  urndtoa  IQ,  Grade  10  asdhm  IQ, 
noporaon  ov  suauuy  bvmmK)  iw  ngn 
BqNndttura,  Teacher  Salary,  TanahanltoM*- 
Ratio  (Gradie  44),  Number  of  AfoutahtertM 
par  100  Pupilt,  and  General  Fwpese  Taa  Rale 
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h  tiw  school  district  Tbe  rank  order  oombtiosn* 
among  tlMM  variables  far  the  191  school  districts 
aro  sho mm  fat  Table  1.  We  ew  that  minority 
mnaom  dm  quite  Mppiw  cofrennoai  wita 
afithe  ecfaool  facility  variable*  except  number  of 
aihrialatriloes  per  100  pgpih  (Variable  10),  and 
Ab  correlation  b  positive.  On  tbe  othw  baud, 
tbara  k  a  strong  negative  correlation  between 
absority  eerehnant  and  tha  6th  and  10th  grade 
readieg  end  IQ  aura.  TUe  correlation  matrix 
\  an  be  ebddeaed  by  factor  anatydag  h,  thereby 

which  account  far  nMa^ofteadMw'tnpar 
.  eaa).  Tbla  wea  acconulbhed  by  n  varimax 
,  aatadoa  of  the  flrat  three  principal  components, 
lie  rotated  factor*  ere  shown  fat  Table  2.  Factor  I 


Vuuaa  /  Mam  at 


h  acholaatic  aptitude  (IQ),  reading  achievement 
and  minority  enrolment.  Factor  II  npieaeals  the 
financial  resources  of  the  srhools,  with  the  highest 
loading  on  teacher  salary.  Factor  III  b  teacher/ 
pupil  ratio  and  that  part  of  par  pupil  expenditure 
not  aatoriated  with  Factor  II.  What  this  analytic 
shows  moat  daariy  it  the  absence  of  any  appsed* 
able  correlation  between  the  apdtudoaebievo- 
meat  variables  and  the  school  dktrict's  financial 
outlay.  If  these  were  a  substantial  rdatfamhip 
between  the  financial  ratourem  and  the  reading 
icUovaml  of  the  various  districts,  tbs 
fisetora  shown  in  Table  2  could  not  be  so  dearly 
separated.  Note  also  that  while  minority  enrol* 
aaant  baa  a  negative  correlation  (—82)  with 
Factor  I  (IQReading),  k  hat  a  small  positive 
rorr  elation  (-f  *19)  with  Factor  II  (expenditures). 

ity  enrolment  and  Factor  III  Ldkatas  a  slight 

anolURip  m  CBKnCIB  wmm  m  mgpl  prliponiQB 

of  mborittos  b  mo  of  wmm  dm  s be. 


tm  minority 

wkhb  tbo  dbricts.  A  bhr  mduii  bo 
porformod  witbn a dbtrktg  w^bobdividial 
of  analysis,  but 
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indices  of  a  school's  resources  would  have  to  be 
used,  since  there  would  be  relatively  little 
varianceon  such  variables  as  teacher  salary  and 
per  pupil  expenditure  wtikm  any  given  school 
district  More  fine-grained  indices  of  the  school’s 
specific  educational  facilities  should  be  included. 
In  any  case,  the  first  and  most  obvious  step  in 
A-— the  equality  of  educational  facilities 
is  to  make  a  direct  examination  of  the  facilities, 
per  pupil  expenditures,  etc.  The  recreational, 
hygienic,  safety,  and  aesthetic  aspects  of  the 
arhnnl  plant  should  be  considered  no  lea  than 
those  facilities  deemed  to  have  more  direct 
educational  consequences,  such  as  pupil/teacher 
ratio  and  services. 


mean  achievement  predicted  from  a  multiple 
regression  equation  based  on  a  host  of  community 
characteristic,  would,  therefore,  make  much 
more  sense  than  a  mere  comparison  of  the 
school's  average  with  national  or  state  norms. 


School  boards,  the  public,  and  the  press 
cosnmonly  misuse  the  published  and  state  norms 
on  standardised  achievement  tests.  Schools  and 
districts  are  compared  against  ‘norms,’  which  are 
„  intended  to  represent  national  or  state  averages, 
at  if  achieving  a  dose  approximation  to  the 
norms,  if  not  exceeding  them,  should  be  the 
primary  goal  of  every  school  system.  Deviation 
from  the  norm,  above  or  below,  is  commonly 
regarded  as  a  credit  or  a  discredit  to  the  particular 
school  system.  The  fallacy  in  this,  of  course,  is  the 
fret  that  the  average  level  of  scholastic  achieve- 
ment  in  a  community  it  highly  predictable  from 
a  number  of  the  oornmuBhy’s  characteristics  otter 
which  the  local  school*  have  no  control  whatso¬ 
ever.  Thorndike  (1951),  far  trample,  correlated 
avenge  IQ  and  an  average  scholastic  achieve¬ 
ment  hades  (bend  on  half  a  million  children) 
with  24  coons  variables  for  a  wide  range  of 
conmumirieh  large  aad  small,  urhea  and  rural 
Eleven  ef  tbs  correlations  were  sigalficmst  at  ths 
one  per  cent  level.  Genius  variables  with  the 
highest  corrdarion  with  IQ  and  achievement 
were  educational  level  of  the  adult  population 
(43),  home  ownership  (-99),  quality  and  cost  of 
homing  (-99),  proportion  of  native  born  white* 
(-28),  rate  ef  ftmale  eaapioymcnt  (-26),  aad 
prepotricn  ef  profcttionii  workers  (-28).  In  a 
nmMfM  cot  relation  these  census  variable*  pre¬ 
dicted  IQ  and  achievement  between  -55  and  -60. 
Essentially  the  asm*  picture  l>  revealed  fat  many 
other  similar  studies  (Wbstnan,  1964,  Chapter 
IV).  A  school**  or  dbtriett  deviation  from  the 


hfajoritywaiaorfey  cenagarieene  witUa  a 
school  district 

Even  when  a  school  district  hat  equalised  the 
educational  facilities  in  all  of  its  schools  in  terms 
of  physical  plant  amenities,  teacher  salaries  and 
qualifications,  per  pupil  expenditures,  readier/ 
pupil  ratios,  special  services,  curriculum,  aad  the 
like,  the  question  may  still  be  asked  whether 
nuyority-minority  differences  in  scholastic 
achievement  are  a  product  of  more  subtle  and 
leas  tangible  factors  operating  in  the  school 
situation.  We  have  in  mind,  for  erunple,  such 
factors  as  racial  and  socio-economic  composition 
of  the  school,  and  different  teacher  attitudes 
and  expectancies  in  relation  to  majority  and 
minority  pupil*.  It  there  any  way  we  can  aaew 
the  degree  to  which  schools  afford  unequal 
educational  advantages  to  majority  and  minority 
pupils  over  and  above  what  can  easily  be 
reclamed  in  terms  of  pupil  expenditures  and  the 
like? 

I  have  tried  to  answer  this  question  as  best  as  I 
believe  it  can  be  answered  with  dw  psychometric 
and  statistical  methodology  now  available  and 
with  the  rather  modest  resource*  within  the 
financial  means  of  most  school  systems.  Although 
it  would  be  impossible  to  petosnt  all  the 
details  and  remits  of  this  study  within  the  Hmiti 
of  thh  paper,  it  is  poetible  to  indicate  some  of  the 
methods  and  the  most  relevant  results  they  have 
yielded. 

The  study  was  conducted  in  1970  fat  a  fairly 
large  (95  schoob)  elementary  school  district  ef 
CUifosnia.  Thh  school  c&trict  was  ideal  far  ti* 
kind  of  study  for  four  main  reasons:  (1)  ths 
dfotrict*.  school  population  has  substantial  pcopo^ 
tions  of  Negro  (IS  per  cent)  and  Mettietm- 
American  (20  per  cent)  students;  (2)  the  majority 
(Anglo)  population  is  very  doee  to  state  and 
national  norms  for  Anglos  in  IQ,  for  both  nine 
and  standard  deviation,  and  the  tame  h  true  for 
the  two  minority  group*  in  relation  to  norms  for 
their  respective  populations  in  dw  US;  (9)  dw 
schools  are  largely  JkfiHt  ugregatad  dw  to  radar 
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widely  spaced  residential  clustering  of  the  three 
ethnic  groups,  and  (4)  the  district  had  made  a 
thorough  effort  to  provide  equal  educational 
facilities  in  all  of  its  schools,  if  anything  favouring 
those  schools  with  the  largest  minority  enrolments 
to  whom  additional  federal  and  state  funds  were 
allocated  for  special  compensatory  programmes. 

C  Large  representative  samples  totalling  26  per 
cent  of  the  school  population  from  kindergarten 
to  the  eighth  grade  (age  IS)  were  selected  for 
study.  A  total  of  6,619  children  were  tested; 
more  or  less  equal  numbers  were  tested  at  each 
grade.  The  three  main  ethnic  classifications  were 
Anglo  (N  tm  2,453),  Mexican-American  (N  — 
2,263),  and  Negro  (N  »  1,853).  Approximately 
half  the  sample  (selected  randomly  with  the 
classroom  as  the  unit  of  selection)  were  tested  by 
a  small  staff  of  specially  trained  testers,  and  half 
were  tested  by  their  regular  classroom  teachers. 
Because  of  the  large  sample  sizes  the  tester  and 
teacher  results  often  differ  significantly  but  do  not 
differ  appreciably  or  systematically  except  that 
the  results  of  teacher-administered  tests  con¬ 
sistently  have  somewhat  greater  varianoe  and 
lower  reliability  which  would  tend  to  attenuate 
bttercorrelations  among  measures  and  lessen  the 
statistical  significance  of  group  differences. 
Parallel  analyses  for  testers  and  teachers  were  run 
on  all  the  data,  which  were  combined  when  there 
were  no  significant  or  systematic  differences 
between  the  two  forms  of  testing.  For  the  sake  of 
simplicity  in  the  present  summary  only  the  tester 
results  are  reported  here  when  the  two  sets  of 
data  were  not  combined. 


og  |1m  tidy 


In  terms  of  this  study  one  can  think  of  the 
educational  process  as  being  analogous  to  an 
Industrial  production  process  in  which  raw 
materials  ('input*)  are  converted  to  a  specified 


psduct  ('output*).  The  output  will  be  a  function 
«  both  of  the  input  and  of  the  effectiveness  of  the 


process  by  means  of  which  the  input  is  converted 
into  output  In  the  case  of  schooling,  the  input  is 
what  the  child  brings  with  him  to  school  by  way 
of  his  abilities,  attitudes,  prior  learning,  cultural 
background,  and  personality  characteristics  rele¬ 
vant  to  learning  in  the  classroom.  The  school 
itself  has  relatively  little,  if  any,  control  over  these 


input  variables.  The  school,  however,  can  have 
considerable  influence  on  one  variable— prior 
learning— for  children  who  are  already  some¬ 
where  along  the  educational  path,  and  if  the 
school’s  instructional  programme  is  deficient  for 
some  children,  the  deficiencies  in  prior  learning 
in  earlier  grades  should  show  up  increasingly  in 
later  grades  as  a  cumulating  deficit  in  scholastic 
achievement 

Whatever  else  one  may  say  about  it  schooling 
is  essentially  a  process  whereby  children  are 
helped  to  acquire  certain  skills,  which  are  the 
output  of  the  system.  The  effectiveness  of  the 
process  can  be  judged,  among  other  ways,  in 
terms  of  the  relationship  between  input  and 
output.  Meaningful  comparisons  cannot  be  made 
between  the  output  (scholastic  achievement)  of 
different  pupils,  classes,  schools,  or  sc*  tool 
districts  without  reference  to  the  input  variables. 
The  main  purpose  of  the  present  study  is  the 
comparison  of  the  outputs,  i.e.,  educational 
achievements,  of  three  categories  of  pupils — 
Anglo,  Negro,  and  Mexican-American— when 
these  groups  are  statistically  equated  on  the  input 
variables.  In  this  way  we  can  make  some  judge¬ 
ment  concerning  the  relative  efficiency  of  the 
educational  process  for  each  of  the  three  groups. 
The  adequacy  of  the  statistical  equating  of  the 
groups  in  terms  of  input  depends  upon  a  judicious 
selection  of  instruments  for  measuring  the  input 
variables.  The  chief  aims  in  selecting  the  input 
control  variables  are  (1)  to  reproent  the  domain 
of  educationally  relevant  abilities,  personality, 
and  home  background  factors  as  broadly  as 
feasible,  and  (2)  to  include  only  those  ability  and 
background  variables  which  are  not  explicitly 
taught  by  the  schools  or  are  not  under  direct 
control  of  the  schools.  That  is  to  say,  they  should 
represent  the  raw  materials  that  the  schools  have 
to  work  with.  The  output,  on  the  other  hand, 
should  represent  objective  measures  of  those  skills 
which  it  is  the  school’s  specific  purpose  to  teach. 
These  are  best  measured  by  standardized  tats  of 
scholastic  achievement. 

The  input  variables  can  be  classified  into  three 
catcgoria:  (1)  ability  or  general  aptitude  tats, 
(2)  motivation,  personality,  and  school-related 
attitudes,  and  (3)  environmental  background 
variables  reflecting  socio-economic  status,  paren¬ 
tal  education,  and  general  cultural  advantages. 
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Ability  Tuts 

Largt-Thomdikt  LdsUipacs  JTut .  This  is  a 
nationally  standardised  group-administered  test 
of  general  intelligence*  In  the  normative  sample, 
which  was  intended  to  be  representative  of  the 
nation's  school  population!  the  test  has  a  mean 
IQ  of  100  and  a  standard  deviation  of  16.  It  is 
generally  acknowledged  to  be  one  of  the  best 
paper-and-pendi  tests  of  general  intelligence. 

The  Manual  of  the  Ixage-Thorndike  Test 
states  that  the  test  was  designed  to  measure 
reasoning  ability.  It  does  not  test  proficiency  in 
specific  skills  taught  in  school,  although  the 
verbal  tests,  from  grade  4  (age  nine)  and  above, 
depend  upon  reading  ability.  The  reading  level 
required,  however,  is  intentionally  kept  con* 
siderably  below  the  level  of  reasoning  required 
for  correctly  answering  the  test  questions.  Thus 
the  test  is  essentially  a  test  of  reasoning  and  not 
of  reading  ability,  which  is  to  say  that  it  should 
have  more  of  its  variance  in  common  with  non¬ 
verbal  tests  of  reasoning  ability  than  with  tests  of 
reading  ptr  s$» 

The  tests  for  grades  K-3  do  not  depend  at  all 
upon  reading  ability  but  make  use  exclusively  of 
pictorial  items.  The  tests  for  grades  4-8  consist  of 
two  parts,  Vtrbd  (V)  and  Jiothotrbal  (NV).  They 
are  scored  separately  and  the  raw  score  on  each 
is  converted  to  an  IQ,  with  a  normative  mean  of 
100  and  SD  of  16.  The  chief  advantage  of 
keeping  the  two  scores  separate  is  that  the  Non¬ 
verbal  IQ  does  not  overestimate  or  under¬ 
estimate  the  child's  general  level  of  intellectual 
ability  because  of  specific  skills  or  disabilities  in 
reading.  The  Non-verbal  IQ,  however,  correlates 
almost  as  highly  with  a  test  of  reading  compre¬ 
hension  as  does  the  Verbal  IQ,  becauio  all  three 
tests  depend  primarily  upon  reasoning  ability 
and  not  upon  reading  P*r  ss.  For  example,  in  the 
fourth  grade  sample,  the  correlation  between  the 
Lorgo-Thoredikc  Verbal  and  Non-Verbal  IQp  is 
•70.  The  correlation  between  Verbal  IQ  and  the 
Paragraph  Meaning  Sub-test  of  the  Standard 
Achievement  Test  is  *52.  The  correlation  between 
the  Non-verbal  IQ  and  Paragraph  Meaning  is 
47.  Now  we  can  ask:  what  is  the  correlation 
of  Verbal  IQ  and  Paragraph  Meaning  when  the 
effects  of  Non-verbal  IQane  partialled  out,  that  is, 
are  held  constant?  The  partial  correlation 


between  Verbal  IQ  and  Paragraph  Meaning 
(holding  Non-verbal  IQ  constant)  is  only  *29. 

The  following  forms  of  the  Lorge-Thorndike 
Intelligence  Tests  were  used: 

Level  1,  Form  B  Grades  K-l 

Level  2,  Form  B  Grades  2-3 

Level  3,  Form  B  Verbal  and  Non-verbal 

Grades  4-6 

Level  4,  Form  B  Verbal  and  Non-verbal 

Grades  7-8 

Figvrt  Copyirt  Tut .  The  Figure  Copying  Test 
was  given  in  grades  K-6.  Beyond  grade  6  (age  1 1 ) 
too  large  a  proportion  of  children  obtain  the 
maximum  possible  score  (30)  for  the  test  to  be 
useful  in  making  group  comparisons.  In  fact,  by 
grades  5  and  6  group  differences  are  very 
probably  underestimated  by  this  test,  since  a 
larger  proportion  of  the  higher-scoring  group  will 
obtain  the  maximum  score  and  this  'ceiling9 
effect  will  prevent  the  group’s  full  range  of 
ability  from  being  represented.  The  ceiling  effect 
consequently  spuriously  depresses  the  group's 
mean  and  reduces  the  variance  (or  standard 
deviation).  Nevertheless,  this  test  is  extremely 
valuable  for  group  comparisons  because  it  is 
one  of  the  least  culture-loaded  tests  available  and 
successful  performance  on  the  test  is  known  to  be 
significantly  related  to  readiness  for  the  scholastic 
tasks  of  the  primary  grades,  especially  reading 
readiness. 

The  Figure  Copying  Test  was  developed  at  the 
Gesell  Institute  of  Child  Study  at  Yale  Univemty 
as  a  means  of  measuring  developmental  readiness 
for  the  traditional  school  learning  tasks  of  the 
primary  grades.  The  test  consists  of  the  ten 
geometric  forms  shown  in  Figure  1,  arranged  in 
order  of  difficulty,  which  the  child  must  simply 
copy,  each  on  a  separate  sheet  of  paper.  The 
test  involves  no  memory  factor,  since  the  figure  to 
be  copied  is  before  the  child  at  all  times.  The  test 
is  administered  without  time  limit,  although  meet 
children  finish  in  10  t6  15  minutes.  The  test  b 
best  regarded  as  a  developmental  scale  of  mental 
ability.  It  correlates  substantially  with  other  IQ 
tests,  but  it  is  considerably  bis  culture-loaded 
than  most  usual  IQ  tests.  It  is  primarily  a 
measure  of  general  cognitive  development  and 
not  just  of  perceptual-motor  ability.  Children 
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In  the  actual  test  booklet  each  figure  fa  present  singly  in  the  lop  half  of  a  5§*  X  <4 'sheet.  The  circle  it  l|#  in  diameter. 


taking  the  test  are  urged  to  attempt  to  copy  every 
figure. 

Each  of  the  ten  figures  is  stared  on  a  three* 
point  scale  going  from  one  (low)  to  three  (high). 
(A  score  of  *ero  is  given  in  the  rare  instance  when 
no  attempt  has  been  made  to  copy  a  particular 
figure.)  A  score  of  one  is  given  if  an  attempt  is 
made  but  the  child’s  drawing  completely  fails 
to  resemble  the  model  A  score  of  two  is  given  if 
there  is  fair  resemblance  to  the  model— the 
figure  need  not  be  perfect  but  it  must  be  easily 
recognisable  as  the  model  which  the  child  has 
attempted  to  copy.  A  score  of  three  is  given  for  an 
attempt  which  duplicates  the  figure  in  all  its 
essential  characteristics— this  is  an  essentially 
adult  level  of  performance.  Since  there  are  ten 
figures  in  all,  the  possible  range  of  scores  goes  from 
10  to  30  (or  0  to  SO  if  sr  os  are  counted,  but  this  is 
rare,  since  virtually  all  subjects  attempt  all  ten 
figures). 

The  high  level  of  motivation  maintained  'by 
this  test  is  indicated  by  the  fact  that  the  minimum 
score  obtained  in  each  group  at  each  grade  level 
increases  systematically  with  grade  level.  This 


suggests  that  all  children  were  making  an 
attempt  to  perform  in  accordance  with  the 
instructions.  Another  indication  that  can  be  seen 
from  the  test  booklets  is  that  virtually  100  per 
cent  of  the  children  in  every  ethnic  group  at 
every  grade  level  attempted  to  copy  every  figure. 
The  attempts,  even  when  unsuccessful,  usually 
show  considerable  effort,  as  indicated  by  re* 
drawing  the  figure,  erasures  and  drawing  over 
the  figure  repeatedly  in  order  to  improve  its 
likeness  to  the  model.  It  is  also  noteworthy  about 
this  test  that  normal  children  are  generally  not 
successful  in  drawing  figures  beyond  their  mental 
age  level  and  that  special  instructions  and  coach¬ 
ing  on  the  drawing  of  the*  figures  hardly 
improves  the  child’s  performance.  This  test,  in 
other  words,  is  not  very  susceptible  to  training, 
but  measures  some  fundamental  aspects  of 
mental  development.  The  diagnostic  significance 
of  this  test  has  been  explicated  extensively  in 
Scbol  Rttdmtss  (Harper  arid  Row,  1967,  pp.  63* 
129)  by  Dn.  Frances  L.  Ilg  and  Louise  Bates 
Awes  of  the  Gcseli  Institute  of  Child  Development 
at  Yale  University. 
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Rmm's  Pnpusm  Mdruts.  This  non-verbal 
reasoning  test,  devised  in  England,  is  intended 
to  be  a  pure  measure  of  g,  the  general  lac  tor 
common  to  all  intelligence  tern.  It  is  a  highly 
reliable  measure  of  reasoning  ability,  quite  bee 
of  the  influence  of  abilities,  such  as  verbal 
or  numerical  facility.  It  is  probably  the  most 
cultuie-freo  test  of  general  intelligence  yet 
devised  by  psychologists.  The  test  mainly  gets  at 
the  ability  to  grasp  relationships;  it  docs  not 
depend  upon  specific  acquired  information  as  do 
tests  of  vocabulary,  general  information,  etc. 
The  test,  which  is  grtmp*dministered,  begins 
with  problems  that  are  so  easy  that  all  children 
by  third  grade  can  catch  on  and  solve  the 
problems  even  without  instructions. 

Two  forms  of  the  test  were  used.  The  Coloured 
Progrcnive  Matrices,  which  is  the  children's 
form,  was  used  in  grades  3  to  6.  This  test  is 
appropriate  even  for  kindergarten  children,  but 
to  ensure  that  all  children  tested  could  go 
through  the  first  few  problems  without  difficulty, 
giving  them  a  chance  to  catch  on  easily  and 
experience  success  in  the  early  part  of  the  test, 
we  used  this  test  only  from  the  third  grade  and 
above.  The  Coloured  Matrices  consist  of  36 
matrix  problems  which  are  administered  without 
time  Limit  Children  are  encouraged  to  attempt  all 
problems.  There  is  no  penalty  for  guessing. 

The  Standard  Progressive  Matrices  were  used 
in  grades  7  and  8*  Three  begin  as  easily  as  the 
coloured  matrices  but  advance  in  difficulty  more 
rapidly  and  go  up  to  a  level  appropriate  for 
average  adults.  There  are  60  matrix  problems  in 
all,  and  the  subjects  are  encouraged  to  attempt 
all  of  them,  without  penalty  for  guesting. 

LuUmni-Antnim  Ttsi.  In  the  Listening-Atten¬ 
tion  Test  the  child  is  presented  with  an  answer 
sheet  containing  100  pairs  of  digits  in  sets  of  10. 
The  child  listens  to  a  tape  recording  which 
speaks  one  digit  every  two  seconds*  The  child  is 
required  to  put  an  X  over  the  one  digit  in  each 
which  has  been  heard  on  the  tape  recorder, 
purpose  of  test  Is  to  determine  the  extent 
to  which  the  child  Is  able  to  pay  attention  to 
numbers  spoken  on  a  tape  recorder,  to  keep  his 
place  in  the  test,  and  to  make  the  appropriate 
responses  to  what  he  been  from  moment  to 
moment.  Low  scores  on  this  test  indicate  that  the 
subject  is  not  yet  ready  to  take  the  Memory  for 


Numbers  test  which  immediately  follows  it  High 
scores  on  the  Listening-Attention  Test  indicate 
that  the  subject  has  the  prerequisite  skills  for 
taking  the  digit  span  (Memory  for  Numbers)  test. 
The  Listening-Attention  Test  thus  b  intended 
as  a  means  for  detecting  students  who,  for 
whatever  reason,  are  unable  to  bear  and  to 
respond  to  numbers  read  over  a  tape  recorder. 
The  ten  itself  makes  no  demands  on  the  child’s 
memory,  but  on  on  hb  ability  for  listening, 
paying  attention,  and  responding  appropriately— 
all  prerequisites  for  the  digit  memory  test  that 
follows. 

It  has  been  found  in  previous  studies  using  the 
Listening-Attention  Test  that  the  vast  majority 
of  subjects  from  grade  2  and  above  obtain 
perfect  scores;  the  median  scon  b  100,  and  the 
lower  quartile  rarely  goes  below  95.  Thb  means 
that  nearly  all  subjects  have  the  prerequisite 
skills  for  the  Memory  for  Numbers  test  to  yield 
a  valid  measure  of  the  sutjects*  short-term 
memory  ability. 

Mmmy  fir  Mmkm  Tut,  The  Memory  for 
Numbers  test  b  a  measure  of  digit  span,  or  more 
generally,  short-term  memory.  It  consists  of  three 
parts.  Each  part  conasts  of  six  series  of  digits 
going  from  four  digits  in  a  series  up  to  nine 
digits  in  a  series.  The  digit  series  are  presented 
on  a  tape  recording  on  which  the  digits  are 
spoken  clearly  by  a  male  voice  at  the  rate  of 
precisely  one  digit  per  second.  The  subjects  write 
down  as  many  digits  as  they  can  recall  at  the 
conclusion  of  each  series,  which  b  signalled  by  a 
'bong*.  Each  part  of  the  test  b  preceded  by  a 
short  practice  test  of  threedigit  series  in  order  to 
permit  the  teeter  to  determine  whether  the 
child  has  understood  the  instructions,  etc.  The 
practice  test  serves  to  ^M>t  the  subject 
with  the  proc*dure  of  each  of  the  Rib-teto.  The 
fait  tub* tot  k  labelled  Immediate  Recall  (I). 
Here  the  tutyect  k  imtructed  to  recall  the  min 
f«w*dkkfr  after  the  hut  d%it  ha.  beat  tpohao  m 
the  tape  recorder.  The  wcond  cub-tcrt  oornkti  of 
Delayed  Recall  (D).  Here  the  mtyect  k  inetruemd 
not  to  write  down  hk  impome  until  after  ten 
Moondt  have  elapted  after  the  lart  digit  ha*  boat 
tpohen.  Hm  ten-eecood  interval  U  marked  by 
gyj||)|i  dicks  of  a  metronome  and  b  ^iiml 
by  the  .otmd  of  a  ‘bong*  which  daub  the  child  to 
write  hk  rapoaee.  The  Delayed  Recall  ccadltfaa 
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invariably  results  in  some  retention  km.  The 
third  sub-tret  is  the  repeated  series  test,  in  which 
the  digit  series  is  repeated  three  times  prior  to 
recall;  the  subject  then  recalls  the  series  immcdi- 
ately  after  the  last  digit  in  the  series  has  been 


tone  with  a  duration  of  one  second.  The  repeated 
series  almost  invariably  results  in  greater  recall 
than  the  single  series.  This  test  is  very  culture-fair 
for  children  in  second  grade  and  beyond  and  who 
know  their  numerals  and  are  capable  of  listening 
and  paying  attention,  as  indicated  by  the 
I isteriing" Attention  Test.  The  maximum  score 
on  any  one  of  the  sub-tests  is  39,  that  is  the  sum 
of  the  digit  series  from  four  through  nine. 


Motiutiomd  «W  Pmomliij  Tuts 
Spud  mid  PtrsisUm  Tut  (Making  X’s).  The 
Making  X’s  Test  is  intended  as  an  assessment  of 
test-making  motivation.  It  gives  an  indication 
of  the  subject's  willingness  to  comply  with 
instructions  in  a  group  testing  situation  and  to 
mobilise  effort  in  following  those  instructions  for 
a  brief  period  of  time.  The  test  involves  no 
intellectual  component,  although  for  young 
children  it  probably  involves  some  perceptual* 
motor  skills  component,  as  reflected  by  increasing 
mean  scores  as  a  function  of  age  between  grades 
I  to  9.  The  wide  range  of  individual  differences 
among  children  at  any  one  grade  level  would 
seem  to  reflect  mainly  general  motivation  and 
test-making  attitudes  in  a  group  situation.  The 
test  also  serves  partly  as  an  index  of  classroom 
morale,  and  It  can  be  entered  as  a  moderator 
variable  into  correlational  analyte*  with  other 
ability  and  achievement  tmtt.  Children  who  do 
very  poorly  on  thb  tett,  it  can  be  nnpected,  are 
likely  not  to  put  out  their  maaimum  effort  on 
•UUty  tens  given  in  a  group  dtuation  and 
thanwra  their  leora  are  not  likely  to  reAect  their 
W  level  of  ability. 

The  Making  X'i  Teet  combti  of  two  parti. 
On  Part  I  the  rubject  h  aakod  (imply  to  nuke  X’l 
b  n  eerie*  of  equaree  foe  a  period  of  90  eecontk 
In  this  part  this  instructions  say  notMng  about 
spood.  They  merely  instruct  the  child  to  make 
X’s.  The  maximum  possible  score  on  Put  I  is 
190,  since  there  are  190  squares  provided  in 
which  the  child  can  make  Xts*  After  a  two- 


minute  rest  period  the  child  turns  the  page  of  the 
test  booklet  to  Pert  II.  Here  the  child  is  instructed 
to  show  how  much  better  he  can  perform  than 
he  did  on  Part  I  and  to  work  as  rapidly  as 
possible.  The  child  is  again  given  90  seconds  to 
make  as  many  X’s  as  be  can  in  the  190  boxes 
provided.  The  gain  in  score  from  Part  I  to 
Part  II  reflects  both  a  practice  effect  and  an 
increase  in  motivation  or  effort  as  a  result  of  the 
motivating  instructions,  i.e.  instructions  to  work 
as  rapidly  as  possible. 

Ethnic  and  sodal-daas  group  differences  on 
this  test  are  generally  smaller  than  on  any  other 
test,  with  the  exception  of  the  Listening-Attemion 
Tost  (on  which  there  are  almost  no  group  or 
individual  differences). 

fysmk  Ptrsmdity  ImmlmjhJwim.  The  EPI* 
Junior  is  the  children's  form  of  the  EP1  for 
adults.  It  is  a  questionnaire  designed  to  measure 
the  two  factors  of  personality  which  have  been 
found  to  account  for  most  of  the  variance  in  the 
personality  domain— Extravenion  and  Ncuroti- 
cism.  The  Extravenion  (B)  scale  represents  the 
continuum  of  social  extraversion-introversion. 
High  scores  reflect  sociability,  outgoingness  and 
carcfroeneas.  The  Neuroddsm  (N)  scale  reflects 
emotional  instability,  anxiety  proneness,  and  the 
terukney  to  develop  neurotic  symptoms  under 
streff.  The  Lie  (L)  scale  is  merely  a  validity 
detector  consisting  of  a  number  of  items  which  are 
very  rarely  answered  in  the  keyed  direction  by 
the  vast  majority  of  subjects.  A  high  soore  on  L 
indicates  that  the  subject  is  'fakir*  good’  or  is 
answering  the  questionnaire  items  more  or  foff  at 
random,  either  intentionally  or  as  a  result  of 
insufficient  comprehension  of  the  items.  Naivity 
Is  also  reflected  in  elevated  L  scores,  and  it  is 
probably  mainly  this  foctor  which  causes  a 
decrease  in  L  scores  as  children  mature. 

The  BPI  scales  were  included  in  the  present 
study  as  a  control  variable  because  previous 
studies  had  shown  the  B  and  N  scales  to  predict 
a  small  but  significant  part  of  the  variance  in 
scholastic  performance.  Because  of  the  reading 
lewd  required  hjr  the  BPI,  it  wm  not  given  below 
the  fourth  grade. 

fodw)  Stff’/Uftrt.  Thie  21 -item  eetfraport 
inventory  wm  compoeed  mainly  of  item*  in  the 
•df  concept  inventory  taed  by  June*  Coleman  in 
hie  etudy,  of  AMmI  It 
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reveals  the  student's  attitudes  towards  school,  to¬ 
wards  himself  as  a  student,  and  other  attitudes 
affecting  motivation  and  self-esteem.  The 
questionnaire  was  administered  by  the  classroom 
teachers  to  grades  4  to  8.  Because  of  the  reading 
level  requited,  it  was  not  administered  below 
grade  4. 

Background  Informal is* 

lit  Homo  Index r.  This  is  a  24-item  questionnaire 
about  the  home  environment,  devised  by  Harrison 
Gough  (1949).  It  is  a  sensitive  composite  index  of 
the  sodo-economic  level  of  the  child's  family. 
Factor  analysis  of  past  data  by  Gough  has  shown 
that  the  24  items  fall  into  four  categories,  each  of 
which  can  he  scored  as  a  separate  scale.  Part  I 
(Items  6,  7, 8, 9, 10, 15, 16, 23)  reflects  primarily 
the  educational  level  of  the  parents.  Part  II 
(Items  1,  2,  3,  4,  5,  13,  20,  24)  reflects  material 
possessions  in  the  home.  Pert  III  (Items  17,  18, 
21, 22)  reflects  degree  of  parental  participation  in 
middle  or  upper-middle  class  social  and  civic 
activities.  Part  IV  (Items  11  and  19)  relates  to 
formal  exposure  to  music  and  other  arts. 

Stafford  Ackuomoni  Tuts,  Scholastic  achieve¬ 
ment  was  assessed  by  means  of  the  so-called 
'partial  battery*  of  the  Stanford  Achievement 
Tests,  consisting  of  the  following  sub-tests:  Word 
Meaning,  Paragraph  Meaning,  Spelling,  Word 
Study  Skills,  Language  (grammar),  Arithmetic 
Computation,  Arithmetic  Concepts,  and  Arith¬ 
metic  Applications.  The  Stanford  Achievement 
battery  was  administered  to  grades  1  to  8. 


Can  we  justify  the  separation  of  our  tests  into 
two  categories,  ability  or  aptitude  tests  versus 
scholastic  achievement  tests,  and  then  regard  the 
former  as  mf*t  and  the  latter  as  oatfut?  Do  not 
or  aptitude  tests  *****  measure 
learning  or  achievement?  Hie  answer  to  this 
question  is  for  from  simple,  but  I  believe  there 
are  at  least  six  kinds  of  evidence  which  justify  a 
psychological  distinction  between  intelligence 
tens  and  achievement  tests. 

(1)  Broadtk  loaning  samfUd,  The  most  obvious 
difference  between  tests  of  intelligence  and  of 


achievement  is  the  breadth  of  the  domains 
sampled  by  the  tests.  Achievement  tests  sample 
very  narrowly  from  the  most  specifically  taught 
skills  in  the  traditional  curriculum,  emphasising 
particularly  the  three  R's.  Achievement  test  items 
are  samples  of  the  particular  skills  that  children 
are  specifically  taught  in  school.  Since  these  skills 
are  quite  explicitly  defined  and  the  criteria  of 
their  attainment  are  fairly  dear  to  teachers  and 
parents,  children  can  be  taught  and  can  be  given 
practice  on  these  skills  u>  shape  their  performance 
up  to  the  desired  criterion.  Because  of  the 
drcumicribod  nature  of  many  of  the  basic 
scholastic  skills,  the  pupil's  specific  weaknesses 
can  be  identified  and  remedied.  The  «kiili  or 
learning  sampled  by  an  intdligcnce  test,  on  the 
other  hand,  represent  achievements  of  a  much 
broader  nature.  Intelligence  test  items  are 
sampled  from  such  a  very  wide  range  of  potential 
experiences  that  the  idea  of  teaching  intelligence, 
as  compared  with  teaching,  say,  reading  or 
arithmetic,  is  practically  nonsensical.  Even 
direct  coaching  and  practice  on  a  particular 
intelligence  test  raises  individual's  scores  on  the 
average  by  only  five  to  ten  points;  and  some 
tests,  especially  those  referred  to  as  'culture  fair', 
seem  to  be  hardly  amenable  to  the  effects  of 
coaching  and  practice.  The  average  five  year  old, 
for  example,  can  copy  a  drde  or  a  square  without 
any  trouble,  but  try  to  teach  him  to  copy  a 
diamond  and  see  how  far  he  gets!  Wait  until 
he  is  seven  years  old  and  he  will  have  no  trouble 
copying  the  diamond  without  any  need  for 
instruction.  Even  vocabulary  is  very  unsusceptible 
to  enlargement  by  direct  practice  aimed  at 
increasing  vocabulary.  This  is  part  of  the  reason 
why  vocabulary  tests  are  regarded  as  such  good 
measures  of  general  intelligence  and  always  have 
a  high  g  loading  in  factor  analyses  of  various 
types  of  intelligence  tests.  The  items  in  a  vocabu¬ 
lary  test  are  sampled  from  such  an  enormously 
forge  pool  of  potential  items  that  the  number  that 
can  be  acquired  by  specific  study  and  practice  is 
only  a  small  proportion  of  the  total,  so  that  few  if 
any  are  likely  to  appear  in  any  given  vocabulary 
test.  Furthermore,  persons  seem  to  retain  only 
those  words  which  fill  some  conceptual  'slot*  or 
need  in  their  own  mental  structures.  A  new  word 
encountered  for  the  first  time  which  fills  such  a 
conceptual  'slot'  is  picked  up  and  retained 
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seeaoingly  without  conscious  effort,  and  will  ‘pop*  emerges  from  the  intercomlatkm  of  any  broad 
into  mind  again  when  the  conceptual  need  for  it  sample  of  mental  abilities’  (p.  125). 

arises,  even  though  in  the  meantime  the  word  may  Assessment  of  scholastic  achievement,  on  the 

!  not  have  been  encountered  for  many  months  or  other  hand,  depends  upon  tests  of  narrowly 
even  years.  If  there  is  no  conceptual  slot  needing  spedfre  acquired  skills— reading,  spelling,  arith* 
to  be  filled,  that  is  to  say,  no  meaning  for  the  metic  operations,  and  the  like.  The  forms  by 

individual  which  the  word  serves  to  symbolize,  means  of  which  one  can  test  any  one  of  these 

Wi  it  is  very  difficult  to  make  the  definition  of  the  word  scholastic  skills  are  very  limited  indeed.  This  is 

stick  in  the  individual’s  memory,  and  even  after  not  to  say  that  there  is  not  a  general  fketor 

repeated  drill,  It  will  quickly  fade  beyond  common  to  all  tests  of  scholastic  achievement,  but 

retrieval,  as  when  a  student  memorizes  a  long  this  general  factor  common  to  all  the  tests  seems 

list  of  foreign  words  in  order  to  pass  his  foreign  to  be  quite  indistinguishable  from  theg  factor  of 

language  exam,  for  the  PhD.  Since  intelligence  intelligence  tests.  Achievement  tests,  however, 

tests  assess  the  learning  that  occurs  in  the  total  usually  do  not  have  as  high  §  loadings  as  intelU* 

Ufe  experiences  of  the  individual,  they  are  more  gence  tests  but  have  higher  loadings  on  group 

general  and  more  valid  measures  of  his  learning  factors  such  as  verbal  and  numerical  ability 

potential  than  are  scholastic  achievement  tests.  It  factors  and  they  also  contain  more  task-specific 

should  come  as  no  surprise  that  there  is  a  sub-  variance.  It  is  always  possible  to  make  achieve* 

ttantiai  correlation  between  the  two  classes  of  msnt  tests  correlate  more  highly  with  intelligence 

tests,  since  both  measure  learning  or  achievement,  tests  by  requiring  students  to  reason,  to  use  data 

one  in  a  broad  sphere,  the  other  in  a  much  provided,  and  to  apply  their  factual  knowledge 

narrower  sphere.  In  a  culturally  more  or  less  to  the  solution  of  new  problems.  More  than  just 

homogeneous  population  the  broader-based  the  mastery  of  factual  information,  intclligenco 

measure  callod  'intelligence’  is  more  generally  is  the  ability  to  apply  this  information  in  new  and 

representative  of  the  individual's  learning  capad-  different  ways.  With  increasing  grade  level, 

ties  and  is  more  stable  over  time  than  the  more  achievement  tests  have  more  and  more  variance 


specific  acquisitions  of  knowledge  and  skill 
classed  as  scholastic  achievement. 

(2)  Dima  Tuts .  One  of  the  most 

impressive  characteristics  of  intelligence  tests  is 
the  great  diversity  of  means  by  which  essentially 
the  same  ability  (or  abilities)  can  be  measured. 
Tests  having  very  diverse  forms,  such  as  vocabu* 

HUtV|  MOCK  CNppM|  *iiMiivBi|  PUmPKa  MFMBy 

‘odd-man  out*.  Ipn  copying,  verbal  analogic., 
and  other  Unde  of  problem*  can  all  eerva  ai 
intdUgeace  tarts  yielding  more  or  let*  equivalent 
neulte  bocauee  of  their  Ugh  fatercorreiadons.  All 
there  type*  of  terti  have  Ugh  loading*  on  the  g 
fttetor,  which,  a*  WecMar  (1938,  p.  121)  has 
•aid,  ‘...involve*  brood  manta!  organisation; 
it  Is  independent  of  the  "^Ihy  or 
structure  from  which  it  is  dieted;  g  cannot  be 
ear  Ini rely  identified  with  any  stable  intellectual 
ability  and  for  this  reason  cannot  be  described  in 
waste  operational  terms.’  We  can  accurately 
doine  |  only  in  term*  of  certain  mathematical 
operation*;  in  Wecbdcr’s  words  'gisa  measure 
of  a  collective  communally  which  necessarily 


in  common  with  tests  off.  For  example,  cnee  the 
basic  skills  in  reading  have  been  acquired, 
reading  achievement  tests  must  increasingly 
measure  the  student’s  comprehension  of  more  and 
more  complex  selections  rather  than  the  simphr 
processes  of  word  recognition,  decoding,  etc.  And 
thus  at  higher  grades,  tests  of  reading  comprehcn* 
don,  far  those  children  who  have  already  mattered 
the  basic  become  more  or  to—  indMbw 
guishahle  in  fectorial  composition  from  the  so* 
called  toil  of  verbal  intelligence.  Similarly,  tarts 
of  mechanical  arithmetic  (arithmetic  *w**py*y 
don)  have  ter  correlation  with  g  than  tarts  of 
arithmetic  thought  problems,  such  at  the  Arith¬ 
metic  Oonceptr  and  Arithmetic  Application* 
sub-taets  of  tha  Stanford  Achievement  battery, 
accoroispy,  mow  UMBca  oc  sc wmmmMt  panor* 
maace  increatingiy  reflect  general  intalligrticn 
,  as  children  progrew  in  school.  Wo  found  in  our 
study,  for  cnaanla,  that  up  to  grade  6,  verbal  and 
non- verbal  inteUkcnce  terti  could  bo  ftctoriaUy 
repented,  with  the  scholastic  adflevam—  tests 
lining  tg>  on  tha  anno  fcetor  with  verbal  intelli¬ 
gence.  But  beyond  grade  6  both  the  verbal  and 


non-verbal  tests,  along  with  all  the  scholastic 
achievement  tests,  amalgamated  into  a  single 
large  general  factor  which  no  form  of  factor 
rotation  could  separate  into  smaller  components 
distinguishable  as  verbal  intelligence  versus 
non-verbal  intelligence  versus  scholastic  achieve¬ 
ment.  By  grades  7  and  8  the  targe-Thorndike 
Non-verbal  IQ  and  Raven’s  Progressive  Matrices 
are  hardly  distinguishable  in  their  factor  composi¬ 
tion  from  the  tests  of  scholastic  achievement.  At 
the  same  time  it  is  important  to  recognise  that 
the  Lorge-Thorndike  Non-verbal  IQand  Raven's 
Matrices  are  not  measuring  scholastic  attainment 
fur  si,  as  demonstrated  by  the  fact  that  totally 
illiterate  and  unschooled  persons  can  obtain  high 
scores  on  them  tests.  Burt  (1961),  for  example, 
reported  the  case  of  separated  identical  twins  with 
widely  differing  educational  attainments  (ele¬ 
mentary  school  education  versus  a  university 
degree),  who  differed  by  only  one  IQpoint  on  the 
Progressive  Matrices  (127  versus  128). 

(S)  HmtMifr  if  mi  SekoUftk  Achim* 

mm I.  Another  characteristic  which  distinguishes 
intelligence  tests  from  achievement  tests  is  the 
difference  between  the  heritability  values 
generally  found  for  intelligence  and  achievement 
measures.  Heritability  is  a  technical  term  in 
quantitative  genetics  referring  to  the  proportion 
of  test  score  variance  (or  any  phenotypic  variance) 
attributable  to  genetic  factors.  Determinations  of 
the  heritability  of  intelligence  test  scores  range 
from  about  -60  to  >90,  with  average  values  around 
*70  to  *80  (Jensen,  1989a).  This  means  that  some 
70  to  80  per  cent  of  the  variance  in  IQs  in  the 
European  and  North  American  Caucasian  popu¬ 
lation  in  which  these  studies  have  been  made  is 
attributable  to  genetic  variance,  and  only  20  to 
30  per  cent  b  attributable  to  non-genetic  or 
cnvirosunental  variability.  The  best  evidence  now 
available  shows  a  somewhat  different  picture  for 
measures  of  scholastic  achievement,  which  on  the 
average  have  much  lower  heritability.  A  review 
of  all  twin  studies  in  which  heritability  was 
determined  by  the  same  methods  for  intelligence 
tests  and  for  achievement  tests  shows  an  average 
heritability  of  *80  for  the  former  and  of  only  *40 
for  the  latter  (Jensen,  1967).  It  Is  likely  that 
scholastic  measures  increase  in  heritability  with 
increasing  grade  level  and  that  the  simpler  skills 
such  as  reading,  spelling,  and  mechanical 


arithmetic  have  lower  heritability  than  the 
more  complex  processes  such  as  reading  compre¬ 
hension  and  arithmetic  applications.  The  reason 
is  quite  easy  to  understand.  Simple  circumscribed 
skills  can  be  more  easily  taught,  drilled,  and 
assessed  and  the  degree  of  their  mastery  for  any 
individual  will  be  largely  a  function  of  the 
amount  of  time  he  spends  in  being  taught  and  in 
practising  the  skill.  Thus  children  with  quite 
different  teaming  abilities  can  be  shaped  up  to 
perform  more  or  less  equally  in  these  elemental 
skills.  If  Johnny  has  trouble  with  his  reading 
or  arithmetic  or  spelling  his  parents  may  give  him 
extra  tutoring  so  that  he  can  more  nearly 
approximate  the  performance  of  his  brighter 
brother.  Siblings  in  the  same  family  differ 
considerably  less  in  scholastic  achievement  than 
in  inteUigence.  Conversely,  identical  twins  reared 
apart  differ  much  more  in  scholastic  achievement 
than  in  inteUigence.  From  these  facts  we  conclude 
that  environmental  factors  make  a  larger  contri¬ 
bution  to  individual  differences  in  achievement 
than  in  inteUigence  as  measured  by  standard 
tests. 

(4)  Motvritimol  Aspects  of  InUMgmu.  An  impor¬ 
tant  characteristic  of  the  best  inteUigence  test 
items  is  that  they  clearly  fall  along  an  age  scale. 
Items  are  thus  ‘naturally*  ordered  in  difficulty. 
The  Figure  Copying  Test  (see  Figure  1)  is  a  good 
example.  Ability  to  succeed  on  a  more  difficult 
item  in  the  age  scale  is  not  functionally  dependent 
upon  success  on  previous  items  in  the  sense  that 
the  easier  item  is  a  prerequisite  component  of  the 
more  difficult  item.  By  contrast,  skill  in  short 
division  is  a  component  of  sldU  in  long  division. 
The  age  differential  for  some  tasks  such  as  figure 
copying  and  the  Pfagetian  conservation  tests  k  so 
malted  as  to  suggest  that  they  depend  upon  the 
sequential  maturation  of  hierarchical  neural 
processes  (Jensen,  19706).  Teaching  of  the 
skills  before  the  necesary  maturation  has 
occurred  is  often  practically  impossible,  but  after 
the  child  has  reached  a  certain  age  successful 
performance  of  the  akiU  occurs  without  any 
specific  training  or  practice.  Tht  items  in 
scholastic  achievement  tests  do  not  show  this 
characteristic.  For  successful  performance,  the 
sutyect  mint  have  received  explicit  instruction  in 
the  specific  subject  matter  of  the  test  The  teach¬ 
ability  of  scholmtk  subjects  is  much  more  obvious 
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of  Umfa  of  frmfrffiaU  tint  constitute  most 
intelligence  tests  npodilly  non-verb*]  tests. 

QmmUtm  Dtfot  mi  kb  Fngnssm  Atkimmmi  (hj 
The  concept  of  'cumulative  deficit9  is  funda- 
mental  in  the  assessment  of  majority-minority 
differences  in  educational  progress.  Cumulative 
deficit  is  actually  an  hypothetical  concept 
intended  to  explain  an  observable  phenomenon 
which  can  be  called  the  'progressive  achievement 
gap*  or  PAO  for  short.  When  two  groups  show  an 
increasing  divergence  between  their  mean  scores 
on  tests,  these  b  potential  evidence  of  a  PAO. 
The  notion  of  cumulative  deficit  attributes  the 
increasing  difference  between  the  groups*  means 
to  the  cumulative  effects  of  scholastic  learning 
mch  that  defirifneke  at  eai'ier  stages  for 
greeter  deficiencies  at  later  stages.  If  Johnny  fails 
to  master  addition  by  the  second  grade  he  will 
be  went  off  in  multiplication  in  the  third  grade, 
and  still  worse  off  in  dlvWon  fas  the  fourth  grade, 
and  so  on.  Thus  the  progrmive  achievement  gap 
between  Johnny  and  those  children  who  ado- 
quateiy  learn  each  prerequisite  for  the  next 
educational  step  is  seen  as  a  cumulative  deficit 
Then  may  be  other  reasons  as  well  for  the  PAO, 
such  as  diffjrential  rates  of  mental  maturation, 
the  chaigiig  factorial  composition  of  rMifftk 
tasks  which  means  that  somewhat  different 
amtal  abiHtke  are  for  at  ^es, 

«mHiwUimf>nt  nid  w**k>g  motivation  for  school 
«mk|  and  so  on.  Tharefere  I  prefer  the  term 
‘progrtaiva  achievement  gap'  became  it  refen 
to  an  obmvafale  effect  aad  it  neutral  with  rapect 
to  He  causes. 

Mmk*  mi  RtUUm  PAG.  When  the  achievement 
gep  If  measured  in  raw  scon  unite  or  in  grade 
scale  or  age  scale  units,  it  is  called  absft*.  For 
eaampie,  wo  read  in  the  Coieman  Report  (1906, 
p.  373)  that  in  the  metropolitan  anas  of  the 
northwest  region  of  the  U8  '...the  lag  of  Negro 
scores  (la  Verbal  abffity)  fat  terms  of  yean 
behind  grads  levs!  b  progrssrivtiy  greater.  At 
grade  6,  the  avenge  Negro  is  approedmately 
1 1/3  yean  behind  the  average  white.  At  grade  9, 
hi  h  approximately  3 1/4  yuan  behind  that  ef  the 
nusmgs  white.  At  grads  1!,  he  b  appradmatety 
3 1/4  yean  behind  the  average  white.' 

When  the  achievement  difference  between 
groups  w  mpriMi  m  tmoomu  untis, 


it  b  called  nrisJu*.  That  b  to  say,  the  difference  b 
relative  to  the  variation  within  the  criterion  group. 
The  Coleman  Report,  referring  to  the  findings 
quoted  above,  goes  on  to  state:  'A  similar  result 
holds  for  Negroes  in  all  legions,  despite  the 
constant  difference  in  number  of  standard 
deviations.9  Although  the  absolute  white-Ncgro 
difference  increases  with  grade  in  school,  the 
relative  difference  does  not.  The  Coleman 
Report  states:  Thus  in  one  sense  it  b  meaningful 
to  say  the  Negroes  in  the  metropolitan  North¬ 
east  are  the  same  distance  below  the  whites  at 
these  three  gradot— that  is,  relative  to  the 
dispersion  of  the  whites  themselves.9  The  Report 
illustrates  thb  in  pointing  out  that  at  grade  8 
about  15  per  cent  of  whites  are  one  standard 
deviation,  or  1  1/2  years,  behind  the  white 
average;  at  grade  12,  15  per  cent  of  the  whites 
are  one  standard  deviation,  of  three  and  a  quarter 
yean  behind  the  white  average* 

It  b  of  course  the  aheohxt*  progressive  achieve¬ 
ment  gap  which  b  observed  by  teachers  and 
parents,  and  it  becomes  increasingly  obvious  at 
each  higher  grade  level.  But  statistically  the 
proper  basb  for  comparing  the  achievement 
differences  between  various  sub-groups  of  the 
school  population  b  in  terms  of  the  relative 
difference,  that  b,  in  standard  deviation  units, 
called  sigma  (or)  units  for  short 
Except  in  the  southern  regions  of  the  US,  the 
study  found  a  more  or  loss  constant 
of  approximately  owe  sigma  (based  on 
whites  in  the  metropoMten  north-east)  between 
whites  and  Negroes  in  Verbal  Ability,  Reading 
Oomprehmion,  and  Achievement  In 

other  words,  then  was  no  progressive  achieve* 
ment  gap  in  regions  outride  the  south.  In  the 
southern  regions,  there  is  evidence  fir  a  PAO  from 
grade  6  to  13  when  the  sigma  unit  is  based  on  the 
metropolitan  north  aast  For  maniple^  in  the 
non-metrooolitan  the  "****  Neerowhhe 
dbSmae«(VMal  Ability)  in  dgnm  mrfJearo 
1-5,  1*7,  and  1-9  fer  grades  6,  9,  and  13,  res¬ 
pectively.  The  corresponding  number  of  grade 
levels  that  the  southern  Negroes  lag  behind  at 
gndet «,  9,  aad  13  an  3-5, 3-9,  and  5  2  (Cole¬ 
man,  I960,  p.  374).  The  causes  of  this  pro* 
(restive  achievement  gap  in  the  south  are  not 
definitely  known.  Contributing  fecton  could  be 
an  actual  cumulative  deficit  in  educational  skills, 
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true  sub-population  differences  in  the  develop¬ 
mental  growth  rates  of  the  mental  abilities 
relevant  to  school  learning,  and  selective  migra¬ 
tion  of  families  of  abler  students  out  of  the  rural 
south,  causing  an  increasing  cumulation  of  poor 
students  in  the  higher  grades. 

Qnu-S*timsl  mm  LmgU*dml  PAG .  Selective 
migration,  student  turnover  related  to  adult 
employment  trends,  and  other  factors  contri¬ 
buting  to  changes  in  the  characteristics  of  the 
school  population  may  produce  a  spurious  PAG 
when  mis  is  measured  by  comparisons  between 
grade  levels  at  a  single  cross  section  in  time.  The 
Coleman  Report1!  grade  comparisons  are  cross- 
sectional.  But  where  there  is  no  reason  to  suspect 
systematic  regional  population  changes,  cross- 
sectional  data  should  yield  approximately  the 
same  picture  as  longitudinal  data,  which  are 
obtained  by  repeated  toting  of  the  same  children 
at  different  grades.  Longitudinal  data  provide  the 
least  questionable  basis  for  measuring  the  PAG. 
Cross-sectional  achievement  daf*  can  be 
less  questionable  if  there  are  also  socio-economic 
ratings  on  the  groups  being  compared.  The  lack 
of  any  grado-to-grade  decrement  on  the  socio¬ 
economic  index  adds  weight  to  the  conclusion 
that  the  PAG  is  not  an  artifact  of  the  population’s 
characteristics  differing  acras  grade  levels. 
(This  type  of  control  was  used  in  the  present 
study  reported  in  the  following  section.) 

Another  way  of  looking  at  the  PAG  k  in  terms 
of  the  percentage  of  variance  in  individual 
achievement  scores  accounted  for  by  the  mean 
achievement  level  of  schook  or  districts.  If  there 
k  an  achievement  decrement  for,  say,  a  minority 
group  across  grade  loveb,  and  If  the  decrement  k  a 
remit  of  echooi  irfmeett,  then  we  should  expect 
en  increariiy  cosrtletkm  between  individual 
students1  Achievement  looses  end  the  school 
avenges.  In  the  date  of  the  Coleman  Report, 
this  correlation  (imps  led  as  the  peseentage  of 
variance  in  individual  scons  accounted  far  bjr 
the  school  average)  for  ‘verbal  achievement*  dose 
not  change  appreciably  from  the  h  spinning  of  the 
first  school  year  up  to  the  12th  grade.  The  school 
average  for  verbal  achievement  is  as  highly 
correlated  with  individual  verbal  schlivement  at 
the  beginning  of  grade  I  as  at  grade  12.  If  the 
themefas  contributed  to  Iks  deficit,  one 
would  expect  an  Increasing  percentage  of  the 


total  individual  variance  to  be  accounted  for  by 
the  school  average  with  increasing  grade  level. 
But  no  evidence  was  found  that  thk  state  of 
affairs  exists.  The  percentage  of  total  variance  in 
individual  verbal  achievement  accounted  for  by 
the  mean  score  of  the  school,  at  grades  12  and  I  k 
as  follows  (Coleman,  #1  af.,  1966,  p.  296): 


Oram 

Gtwp 

12 

1 

Negro,  South 

2254 

23*21 

Negro,  North 
Whue,  South 

10-92 

10*63 

10*11 

13*64 

White,  North 

7*04 

11*07 

Pngnssim  Adimmmt  Gsf  m  *  Cdtfbm*  Sdmi 
District 

We  searched  for  evidence  of  a  PAG  in  our 
data  in  several  ways,  which  can  be  only  briefly 
summarised  here.  Separate  analyses  for  wdi  of 
the  achievement  tests  dhl  not  reveal  any  striking 
differences  in  PAG,  so  the  results  can  be  combined 
without  distortion  of  the  essential  results. 
himm  Sigm  Ddtrmts.  The  mean  difference  in 
sigma  (standard  deviatm)  units,  based  on  the 
white  group,  by  which  Negro  and  Mexican- 
American  pupik  fall  below  the  white  group  at 
each  grade  Bom  1  to  6  k  shown  in  Table  $.  The 
first  three  columns  show  the  sample  rises  on 
which  the  sigma  differences  are  based.  The 
sigma  differences  (i.e.,  cr  below  white  mean)  for 
Negroes  and  Mexican- Americans  shown  in 
columns  4  and  5  k  the  average  of  all  the  Stanford 
Achievement  Tests  given  in  each  grade.  Note 
that  there  k  a  reliable  and  systematic  increase  in 
the  sigma  difference  from  grade  I  to  grade  9,  for 
both  Negro  and  Mexican  groups,  after  which 
there  k  no  father  systematic  change  ta  achieve- 
ment  gep.  The  mean  gap  over  all  grades  k  *660 
sor  me  negroes  ano  sor  me  wmcsim. 
comparison,  look  at  columns  6  and  7,  which 
snow  ism  mean  fi^ma  uuierencoi  sor  umpi  non- 
verbal  ability  tews  in  our  battery  which  do  not 
dspmd  in  any  way  upon  reading  skill  and  the 
content  of  which  k  not  taught  in  school;  thk  k 
the  average  sigma  difference  for  the  Loife- 
Thorndfee  Non-verbal  IQ,  Figure  Oopying,  mid 
Raven's  Progrcmive  Matrices.  We  see  that  the 
sigma  differences  show  a  slight  upward  trend 
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from  the  tower  to  the  higher  grades.  Furthermore, 
the  sigma  differences  are  very  significantly  larger 
for  the  non-verbal  intelligence  tests  for  the 
scholastic  achievement  tests  in  the  case  of  Negroes 
(1*000  for  non-verbal  intelligence  mm  0*66  for 
achievement).  The  Mexicans  show  only  a  slight 
dtfforence  between  their  sigma  decrement  in 
non-verbal  ability  and  in  scholastic  achievement 
(0*69  mm  0*55).  If  we  can  regard  these  non¬ 
verbal  tests  as  indices  of  extra<ecbolastic  learning 
ability,  it  appears  then  that  these  Negro  children 
do  relatively  better  in  scholastic  learning  as 
measured  by  the  Stanford  Achievement  Tests  than 
in  the  extra-scholastic  learning  aiswsod  fay  the 
non-verbal  battery.  In  this  sense,  the  Negro  pupils, 
as  compared  with  the  Mexican  pupils,  are  'over- 
achievers*,  although  the  Negroes’  absolute  level 
b  01  la  below  the 
Mariams’.  For  the  Negro  group  especially,  the 

Negro  pupils  are  closer  to  white  pupils  hi 
scholastic  achievement  in  nosMchotaftie 
non-verbal  abilities.  The  mean  Negro-white 
seholeetic  achievement  difference  b  only  61  per 
cent  as  great  a*  the  non-verbal  IQ  difference. 
This  finding  is  exactly  the  oppoehe  of  popular 
belief  The  white  mn  Mexican  achievement 
difference  is  87  per  cent  as  great  as  the  non-verbal 
IQ  difference. 

Is  there  any  systematic  grade  trend  fat  our 
fauBfct  of  socio-economic  status  and 
mvhonment?  Columns  0  and  9  show  the  sigma 
differences  below  the  white  group  on  the  com¬ 
posite  score  of  Gotgh’s  Home  Index,  which 


assenes  parental  educational  and  occupational 
level,  phydeal  amenities,  cultural  advantages, 
and  community  involvement.  (The  Home  Index 
was  not  used  below  grade  1)  There  is  a  alight, 
but  not  highly  regular,  upward  trend  in  these 
sigma  differences  for  both  Negro  and  Mexican 
groups,  as  if  the  students  in  the  higher  grades 
come  from  somewhat  poorer  backgrounds.  Des¬ 
pite  the  signun  for  irtinlsftin  achievement 
(unlike  the  non-verbal  ability  tests)  do  not  show 
any  systematic  increase  from  grade  5  to  0.  Note 
ftifeih  that  on  the  Home  Indey  the  Mexicans,  on 
the  average,  are  further  below  the  Negroes  than 
the  Negroes  are  below  the  whites.  Moreover,  the 
percentage  of  the  Mexican  children  whose 
parents  speak  only  English  at  home  is  19*7  per 
cent  as  compared  with  96*5  per  cent  for  whites 
and  90*2  per  cent  for  Negroes.  In  14*2  per  cent 
of  the  Mexican  homes  Spanish  or  other  foreign 
language  is  spoken  exclusively,  as  compared  with 
1*1  per  cent  for  whites  and  0*5  per  cent  for 
Negroes. 

/WpjmMt  iiL*4mraf«  (Jt  il^CfeflHMMt  fom.  The 

next  step  of  our  uutyrii  eorabtt  of  obtaining 
covariance  adjuMad  meant  on  all  the  adrievomnt 
ta.it,  uring  all  the  ability  tests,1  along  with  sea 
and  age  in  months,  as  die  covariance  controls. 
What  thb  procedure  shows,  in  effect,  b  the  mean 
score  on  the  achievement  tests  (‘output’)  that 
would  be  obtained  by  the  throe  ethnic  groups  if 
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they  were  equated  on  the  ability  tests  ('input*). 
Although  it  is  beyond  the  scope  of  this  paper  to 
explain  in  mathematical  detail  just  how  this  kind 
of  covariance  adjustment  is  accomplished)  a  few 
words  of  explanation  are  in  ordv*  to  remove  any 
mystery  that  may  seem  to  exist  for  those  who  have 
not  studied  or  used  this  statistical  technique.  A 
simplified  illustration  will  give  the  reader  some 
notion  of  what  ir  Involved. 

The  simplest  ponihle  illustration  consists  of  two 
groups,  say,  Negro  and  white,  who  are  given  two 
tests,  say,  an  IQ  test  and  an  achievement  test. 
What  we  wish  to  find  out  is:  what  would  be  the 
mean  achievement  scores  of  the  Negro  and  white 
groups  if  they  were  equated  on  IQ?  What  we 
must  determine,  in  statistical  terminology,  is  the 
'covariance  adjusted  mean’  achievement  for  each 
group.  It  is  defined  mathematically  as 

Y  -  Y0  -  b{Xo  -  X. .) 

In  term*  of  our  example, 

Yu  —  adjusted  mean  achievement  score  of  Negro 

r»«p 

Yn  —  raw  mean  achievement  score  of  Negro 
group 

Xn  ■  mean  IQ,  of  Negro  group 


X . mean  IQ  of  Negro  and  white  group,  com¬ 
bined,  l.e.,  total  mean  IQ 
b  the  regression  coefficient  of  Y  on  X,  i.e.,of 
achievement  on  IQ  for  both  group, 
combined.  The  regression  coefficient  is  the 
ilopo  of  the  regression  line.  It  b 

rj!l,  where,  rvb  the  u' 'Nation  between 

the  two  variable!,  X  and  Y  (or  IQ  and 
achievement)  and  o,  and  c,  are  the 
standard  deviation,  of  theae  variable.. 

The  situation  can  be  pictured  ae  follows. 

For  the  sake  of  graphic  clarity,  this  is  a  greatly 
esaggerated  picture.  The  to-called  regression  line 
b  the  one  straight  line  about  which  the  squared 
deviation,  of  all  More,  are  a  minimum.  Thus, 
every  individual  score  plays  a  part  in  determining 
the  position  and  slope  of  the  regresrion  line.  Itb 
the  one  best-fitting  line  to  the  data  of  <0  the 
subjects  in  both  groups.  Although  the  mean  raw 
achievement  scons  diffitr  markedly  far  Negroes 
and  whites  in  this  illustration,  we  see  that  each 


group  falls  only  slightly  off  the  common  regression 
line;  in  this  example,  the  white  mean  is  above  the 
line  and  the  Negro  mean  b  below.  The  aQuHi 
means  far  the  two  groups  consist  of  the  grand 
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mean  plus  (or  minus)  the  deviation  of  the 

K‘  uUr  gre  up’s  mean  from  the  regression  line. 

means  of  both  group*  fall  exactly  on  the 
common  regramon  line,  the  adjusted  means  will 
be  exactly  the  same  and  are  equal  to  the  grand 
mean.  If  there  is  xero  correlation  between  the 
input  (IQ)  and  output  (achievement)  variables, 
then  the  regression  line  will  be  perfectly  horizontal 
parallel  to  the  base  line,  and  the  adjusted 
means  will  consequently  be  exactly  the  same  as 
the  raw  (or  unadjusted)  means.  In  the  above 
example,  the  white  adjusted  mean  would  be 
slightly  higher  than  the  Negro  adjusted  mean, 
because  the  white  mean  is  above  the  regression 
line  and  the  Negro  below.  The  regression  line 
can  be  thought  of  as  predicting  the  most  probable 
achievement  score  for  any  given  IQ.  If  the 
correlation  between  IQ  and  achievement  were 
perfect,  one  could  predict  achievement  from  IQ 
exactly,  and  vice  versa. 

The  situation  is  essentially  the  same  for 
adjusting  the  means  of  three  or  more  groups,  and 
one  can  easily  picture  another  group  placed  in 
the  above  illustration.  It  is  much  more  difficult  to 
picture  the  situation  when  more  than  two  vari¬ 
ables  are  involved.  In  this  illustration,  we  have 
one  output  variable  (achievement)  and  only  one 
input  variable  (IQ).  It  is  posrible  to  have  two  or 
three  or  more  input  variables.  If  there  are  two, 
then  the  situation  would  have  to  be  pictured  in 
three  dimensions.  The  common  regraaon  line 
would  no  longer  be  aline  on  a  two-dimensional 
surface  but  would  become  a  plane  in  a  three- 
dimensional  cube,  and  we  would  be  adjusting  our 
means  in  terms  of  their  deviations  from  the 
surface  of  this  two-dimensional  plane.  If  we  go 
to  three  input  variables  the  situation  can  no 
longer  be  pictured,  since  we  would  have  to  deal 
with  a  ‘hyper  plane*  in  four-dimemkxial  space. 
Four  input  variables  require  a  five-dimensional 
apace,  and  so  on.  Although  the  problem  can  no 
longer  be  pictured  graphically  beyond  two  input 
variables,  it  can  be  solved  mathematically  for  any 
number  of  input  variables  (although  the  point  of 
diminishing  returns  is  rapidly  readied).  For  the 
sample  sixes  and  the  number  of  input  variables 
used  in  the  p*  study,  the 
computations  would  be  virtually  impossible 
without  the  aid  of  a  high  speed  computer . 

Columns  10  and  11  of  Table  3  show  the  sigma 


difference  by  which  the  Negro  and  Mexican 
covariance  adjusted  mean  falls  below  that  of  the 
white  group.  These  differences  are  quite  small  for 
both  Negroes  and  Mexicans  (averaging  0*10  and 
0*09,  respectively),  and  they  show  no  systematic 
trend  with  grade  level.  In  other  words,  when  the 
minority  groups  are  statistically  equated  with  the 
majority  (white)  group  on  the  ability  test 
variables,  their  achievement,  on  the  avenge,  is 
less  than  0T  sigma  below  that  of  the  white  group. 
On  an  IQ  scale  that  would  be  equivalent  to  1*5 
points,  a  very  small  difference  indeed.  The 
adjusted  decrement  is  statistically  significant, 
however,  which  raises  the  quertion  of  why  it 
should  differ  significantly  from  zoo  at  all.  The 
reason  could  be  actual  differences  between 
minority  and  majority  schools  in  the  effectiveness 
of  instruction,  or  incomplete  measurement  of  all 
the  input  variables  relevant  to  scholastic  learning, 
or  some  lack  of  what  is  called  homogeneity  of 
regression  for  the  three  ethnic  groups,  which 
works  against  the  covariance  adjustment.  We 
know  the  latter  factor  is  involved  to  some  extent, 
and  some  combination  of  all  of  them  are  most 
likely  involved.  But  taken  aU  together,  the  fact 
that  the  majority-minority  difference  in  mean 
adjusted  achievement  scores  is  still  lea  than 
0*lo  moans  the  direct  contribution  of  the  schools 
to  the  difference  must  be  even  smaller  than  this,  if 
existent  at  all.  Surely  it  is  of  practically  negligible 
magnitude. 

When  the  personality  variables  (the  Junior 
Eysenck  Personality  Inventory)  and  the  four 
scries  of  the  Home  Index  are  also  included  with 
the  ability  variables  in  obtaining  covariance 
adjusted  means,  the  ethnic  differences  in  scholastic 
achievement  are  wiped  out  almost  entirely. 
Two-thirds  of  the  minority-minority  differences 
(for  various  achievement  sub-tests  at  various 
grades)  are  not  significant  at  the  five  per  cent 
level  and  are  less  than  01a.  The  adjusted  mean 
differences  fctewa  ethnic  groups  are  smaller  than 
the  grade-to-gradc  sigma  differences  within  ethnic 
groups.  From  this  analysis,  then,  the  school’s 
contribution  to  ethnic  achievement  differences 
must  be  regarded  as  nU.  If  the  input  variables 
themselves  are  strongly  influenced  by  the  school 
to  the  disadvantage  of  the  minority  children,  we 
should  expect  to  find  a  greater  sigma  difference 
for  non-verbal  IQ  at  grade  8  (age  13)  than  at 
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kindergarten.  In  the  present  study  Negroes  are 
l  llo  below  whites  in  non-verbal  IQ, in  kinder¬ 
garten  as  compared  with  l*17o  in  grades  7  and  8 
—a  trivial  difference.  Mexican  children  are 
0‘96o  below  whites  in  non-verbal  IQ  at  kinder¬ 
garten  and  *88o  below  at  grades  7  and  8.  Thus 
the  minority  children  begin  school  at  least  as  far 
below  the  majority  children  in  non-verbal  ability 
as  they  are  by  grades  7  and  8.  The  schools  have 
not  depressed  the  ability  *  level  of  minority 
children  relative  to  the  majority,  but  neither  have 
they  done  anything  to  raise  it.  Differences  in 
verbal  IQ  are  slightly  more  likely  to  reflect  the 
effects  of  schooling,  and  we  note  that  in  grades  7 
and  8  Negroes  are  l*00o  below  the  whitd  mean 
and  Mexicans  are  0*90e  below. 

Pmrtd  Ethnic  Gwf  Djfmntcs.  The  maximum 
discrimination  that  we  can  make  between  the 
three  ethnic  groups  in  terms  of  all  of  our  'input’ 
variables  (ability  tests,  personality  inventories, 
and  socio-economic  indexes)  is  achieved  by 
means  of  the  multiple  point-biserial  correlation 
coefficient.  The  product-moment  correlation 
obtained  between  a  continuous  variable  (e.g.,  IQ) 
and  a  quantised  (dichotomous)  variable  (e.g., 
male  versus  female,  where  male  » 1  and  female  » 


0)  2s  called  a  point-biserial  correlation  (r,*). 
Mathematically  it  is  defined  as: 

. 

where  Xt  and  Xj  •  means  of  groups  1  and  2 

<rt  «  standard  deviation  of  total 
(i.e.,  groups  1  and  2  com¬ 
bined) 

pandq  —  proportions  of  total  sample 
in  groups  1  and  2,  res¬ 
pectively  (p  +  q  m  1*00) 

It  is  also  possible  to  compute  in  the  same 
manner  that  one  computes  the  Pearson  product- 
moment  correlation  between  any  two  continuous 
variables,  except  that  the  dichotomous  variable  is 
quantised  by  assigning  0  and  1  to  its  two  cate¬ 
gories.  It  is  also  possible  to  obtain  a  multiple 
point-biserial  correlation,  which  gives  the  mari- 
mum  possible  correlation  between  the  quantised 
variable  and  the  best  weighted  combination  of  a 
number  of  'predictor’  variables.  The  multiple 
correlation  thus  represents  the  maximum  degree 
of  discrimination  that  can  be  achieved  between 
the  two  categories  of  the  quantised  variable  by 
means  of  the  particular  set  of  predictor  variables. 
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Since  the  multiple  correlation  capitalizes  upon 
sampling  error  (chance  deviations  from  popula¬ 
tion  values)  to  achieve  the  maximum  value  of  the 
,  correlation,  it  is  spuriously  inflated  by  a  degree 
.that  is  inversely  proportional  to  the  sample  size 
and  the  number  of  variables  correlated.  For  this 
reason,  the  obtained  multiple  correlation  should 
jg*  be  ‘shrunk’  down  to  its  estimated  population  value 
(i.e.f  its  value  if  there  were  no  sampling  error). 
The  method  for  doing  this  is  given  in  most 
statistics  textbooks  (e.g.,  Guilford,  1956,  pp.  398* 
399).  All  the  multiple  correlations  reported  here 
have  thus  been  ’shrunk*  and  therefore  represent 
a  conservative  estimate  of  the  amount  of  dis¬ 
crimination  achieved  between  the  ethnic  groups 
by  our  battery  of ’input*  tests. 

When  the  sizes  of  the  samples  entering  into  the 
quantized  variable  are  large  and  nearly  equal, 
and  when  they  have  nearly  equal  standard 
deviations  on  the  predictor  variables,  it  is  possible 
roughly  to  ‘translate*  the  point-biserial  correlation 
into  a  linear  mean  distance  In  constant  sigma 
units  between  the  two  categories  of  the  quantized 
variable.  Figure  3  shows  the  function  relating  the 
potnt-biserhd  correlation  to  the  mean  sigma 
difference  (d)  between  groups.  The  r*,  can 
attain  a  value  of  1*00  only  if  the  variance  within 
each  group  diminishes  to  zero. 

Table  4  gives  the  multiple  point-biserial 
correlations  between  each  ethnic  dichotomy  and 


alt  the  ’input*  variables— font  just  the  ability  tests 
and  second  the  ability  tests  plus  the  personality 
inventory  and  socio-economic  index.  Note  that 
the  three  groups  are  almost  equally  discriminate 
from  one  another  in  terms  of  the  multiple 
correlation,  especially  after  the  personality  and 
social  background  variables  are  added  to  the 
predictors.  This  is  interesting,  because  it  means 
that  the  two  minority  groups,  though  both  are 
regarded  as  educationally  and  sodo-economically 
disadvantaged,  actually  differ  from  one  another 
on  this  composite  of  all  input  variables  almost  as 
much  as  each  one  differs  from  the  majority  group. 
The  Negro  and  Mexican  groups  each  differ  from 
the  majority  group  in  a  somewhat  different  way 
in  terms  of  total  pattern  of  scores,  and  they 
differ  from  one  another  almost  as  much.  A  factor 
analysis,  shown  in  the  next  section,  helps  to 
reveal  the  ways  in  which  the  three  groups  differ 
from  one  another. 

The  last  three  columns  in  Table  4  show  the 
correlation  between  each  ethnic  dichotomy  and 
the  Stanford  Achievement  Tests,  with  all  the 
‘input*  variables  partialled  out,  i.e.,  statistically 
held  constant.  These  correlations  represent  the 
average  contribution  made  to  the  ethnic  dis¬ 
crimination  by  the  Stanford  Achievement  Tests 
regarded  independently  of  the  ’input*  variables. 
It  can  be  seen  that  these  correlations  are  very 
small  indeed.  For  the  sample  sizes  used  here, 
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correlations  of  lets  than  010  can  be  regarded  as 
statistically  nonsignificant  at  the  five  per  cent 
level.  The  proportion  of  the  total  variance 
between  the  ethnic  groups  that  is  accounted  for 
by  the  achievement  tests  is  represented  by  the 
square  of  the  correlation  coefficient.  Applied  to 
the  partial  correlations  for  ‘he  Achievement  Tests 
in  Table  4,  this  shows  how  trifling  are  the  ethnic 
group  achievement  differences  after  the  ethnic 
group  differences  on  the  input  variables  have 
been  controlled. 

Factor  Analysis  of  All  Variables.  A  factor  analysis 
(varimax  rotation  of  the  principal  components 
having  Eigenvalues  greater  than  1)  was  carried 
out  at  each  grade  level  on  all  test  variables 
obtained  at  that  grade  level  plus  three  others: 
sex,  chronological  age  in  months,  and  welfare 
status  of  the  parent  (whether  receiving  welfare 
aid  to  dependent  children).  The  latter  variable 
was  added  to  supplement  the  indices  of  socio¬ 
economic  status  (the  four  scales  of  Gough’s 
Home  Index).  Since  grades  4,  5  and  6  had  all 
the  measures  (27  variables)  and  the  same  tests 


were  used  at  each  of  these  grades,  they  are  the 
most  suitable  part  of  our  total  sample  for  factor 
analytic  comparisons.  The  results  are  essentially 
the  same  at  ail  grade  levels,  although  because  the 
personality  inventory  and  the  Home  Index  were 
not  used  in  the  primary  grades,  and  the  Figure 
Copying  Test  was  not  used  beyond  grade  6,  not 
all  of  the  factors  that  emerged  at  grades  4,  5  and 
6  come  out  at  one  or  another  of  the  other  grades. 
Moreover,  because  of  the  large  number  of 
variables  entering  into  the  analysis  at  grades  4-6, 
more  small  factors  come  out  which,  in  a  seme, 
'purify1  the  main  factors  by  partialling  out  other 
irrelevant  and  minor  sources  of  variance. 

Factor  analyses  were  performed  first  on  the 
three  etrfnic  groups  separately  to  determine  if 
esentially  the  same  varimax  factors  emerged  in 
each  group.  They  did.  All  three  groups  yield  the 
same  factors,  with  only  small  differences  in  the 
loadings  of  various  tests.  This  finding  justifies 
combining  all  three  groups  for  an  overall  factor 
analysis  of  the  total  student  sample  at  each  grade 
level.  This  was  done.  Eight  factors  with  Eigen- 


Iktlt  Si  I  isdlf  ti  wkUwiaflwtyifadpsI enaapamsl  for  grades  4  tm 6  (dsdmals  — i toad) 


Vauablx 

4 

3 

6 

7 

8 

1. 

Set  (M  —  0,  F  —  1) 

14 

14 

03 

06 

12 

2. 

Extntvouoo 

25 

26 

46 

33 

24 

3. 

Neurotidam 

00 

-06 

-21 

-12 

01 

4. 

lie  Scale 

-17 

-II 

-19 

-27 

-39 

5. 

Home  Index— 1 

31 

45 

41 

49 

46 

6. 

Home  Index — 2 

29 

30 

34 

41 

43 

7. 

Home  Index — 3 

36 

41 

27 

50 

44 

8. 

Home  Index-4 

29 

43 

26 

47 

40 

9. 

Aid  to  Dependent  Children 

-21 

-43 

-32 

—31 

-26 

10. 

Age  in  Months 

—03 

-09 

-04 

-04 

-12 

11. 

Lorje-Tbonidike  Verbal  IQ 
Laffo-Thorndihe  Nonverbal  I< 

89 

86 

85 

66 

87 

12. 

ft  73 

75 

76 

79 

63 

IS. 

Rarca'tPrtytM  re  Matrices 

54 

55 

54 

54 

63 

14. 

45 

51 

57 

— 

— 

1). 

II 

19 

21 

06 

12 

16. 

Memory— Immediate 

45 

40 

36 

27 

32 

17. 

16. 

Memory  Repeat 

Memory— Delayed 

44 

43 

33 

41 

24 

41 

25 

25 

27 

27 

19. 

Mating  X*»  1st  Try 

14 

02 

31 

53 

10 

20. 

21. 

Mating  X*s  2nd  Try 
SATiWord  Meaning 

19 

83 

14 

81 

29 

61 

46 

19 

22. 

23. 

SAT:  Paragraph  Meaning 
SAT:  Spelling 

60 

75 

79 

76 

69 

76 

66 

73 

83 

73 

24. 

25. 

SAT:  Language 

SAT:  Arithmetic  Computation 

63 

57 

84 

45 

87 

63 

76 

73 

75 

73 

26. 

SAT:  Arithmetic  Concepts 

72 

62 

60 

76 

83 

27. 

SAT:  Arithmetic  Applications 

77 

71 

82 

72 

71 

Per  Gent  of  Variance 

22 

26 

29 

26 

27 

C 


265 


values  greater  than  1  emerged  at  grades  4,  5  and 
6,  accounting  respectively  for  67  per  cent,  66  per 
cent  and  70  per  cent  of  the  total  variance* 

The  first  principal  component  can  be  regarded 
as  the  general  or  |  factor  for  this  set  of27  variables. 
Table  5  shows  the  loadings  of  each  of  the  27  (or 
25  in  grades  7  and  8)  variables  on  the  first 
m*  principal  component  in  grades  4  to  6.  Hie  first 
^  *  principal  component  is  the  single  most  general 
factor  accounting  for  more  of  the  variance  than 
any  other  factor.  It  is  most  heavily  loaded  in  the 
Stanford  Achievement  Tests  and  Verbal  IQ. 
Inspection  of  the  loadings  of  the  other  variables 
gives  an  indication  of  their  correlation  with  this 
most  general  achievement  factor. 

The  eight  principal  components  were  rotated 
to  approximate  simple  structure  by  the  varimax 
criterion.  In  grades  4,  5  and  6  four  substantial 
and  clear-cut  factors  emerged.  The  remaining 
factors  serve  mainly  to  puli  out  irrelevant  variance 
from  the  main  factors.  The  four  main  factors  that 
emerge  are: 
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The  remaining  four  minor  factors  are:  (I) 
Speed,  motivation,  persistence  as  defined  prin¬ 
cipally  by  the  Making  X’s  Test,  (2)  Neurotidsm, 
(3)  Extroversion,  (4)  Age  in  months.  Throe 
variables,  having  their  largest  loadings  on 
•epvate  factors,  are  in  effect  partialled  out  of  the 
major  factors.  The  four  major  factors  listed  above 
are  orthogonal,  i.e.,  uncorrdated  with  one 
another,  and  each  ooe  is  thus  viewed  as  a  'pure* 
measure  of  the  particular  fector  in  the  sense  that 
the  effects  of  all  the  other  factors  are  held  constant. 


Table  it  Kba  uHn  factor  aroma  far  them  etbnle  gnenye  Is  grad—  j  $  mi  8 


Mian  Pack*  Soous 


I  It 

VaaiAL  IQ  amd 

AcsssvBKnrr  Non-vtaaAL  IQ 


HI 

Mnsotv 


IV 

Sooo-Eoomoioq 

Status 


Grab  Gb* 

M 

Aim 

SD 

Aim 

SD 

Mm 

SD 

Aim 

SD 

While 

115 

55*2 

10-7 

514 

8*1 

514 

9*4 

554 

10*5 

4  Nms 

129 

471 

6$ 

444 

64 

514 

11-2 

51*7 

74 

Mrviraa 

145 

49*5 

8-3 

514 

9-3 

481 

7*7 

454 

74 

White 

144 

54-7 

8*7 

525 

8*2 

50*4 

91 

54*1 

9*2 

5  Negro 

152 

45*5 

6*4 

474 

HI 

51*1 

94 

49-7 

9*5 

Madron 

155 

494 

8*5 

50*1 

6-5 

48*2 

9-5 

444 

8*1 

White 

151 

55-0 

8*8 

504 

7-2 

50*7 

84 

594 

94 

6  Negro 

124 

471 

8*5 

44*1 

10*5 

50-5 

94 

51*5 

64 

Mroiroa 

126 

49-1 

9*5 

514 

8*7 

484 

10*2 

42*5 

7*3 

266 


Ethnic  Group  Comparisons  of  Factor  Scans.  The  final 
step  was  to  obtain  factor  scores  for  every  student 
on  each  of  these  four  main  factors.  For  the  total 
sample,  within  each  grade,  these  factor  scores  are 
represented  on  a  T -score  scale,  i.c,,  they  have  an 
overall  mean  of  50  and  a  standard  deviation  of 
10.  Table  6  shows  the  mean  and  standard 
deviation  of  the  factor  scores  for  each  of  the 
ethnic  groups. 

Note  that  the  ethnic  group  differences  in 
Factor  I  do  not  show  any  systematic  increase 
from  grade  4  to  6,  thus  lending  no  support  to  the 
existence  of  a  cumulative  deficit  in  die  minority 
groups.  Analysis  of  variance  was  performed  on 
the  factor  scores  and  Scheffe’s  method  of  con* 
traits  was  used  for  testing  the  statistical  signify 
cance  of  the  differences  between  the  means  of  the 
various  ethnic  groups  at  each  grade  level.  The 
results  of  these  significance  tests  are  shorn  in 
Table  7.  We  see  that  in  Factor  I  (Verbal  IQ  and 
Scholastic  Achievement)  both  minority  groups 
are  significantly  below  the  majority  group,  and 
Negroes  are  significantly  below  the  Mexican 
group  except  in  grade  6,  where  the  difference  is 
in  the  same  direction  but  falls  short  of  significance. 

On  Factor  II  (Non-verbal  Intelligence) 
Negroes  fall  significantly  below  whites  and 
Mexicans  at  all  grades,  and  the  differences 
between  Mexicans  and  whites  are  non-significant 
at  all  grades.  It  should  be  remembered  that  tins 
non-verbal  intelligence  factor  represents  that 
part  of  the  variance  in  the  non-verbid  tests  which 


is  not  common  to  the  verbal  IQ  and  achievement 
tests  or  to  the  memory  tests.  The  Mexican-white 
difference  is  significant  on  that  part  of  the 
ability  tests  variance  which  has  most  in  common 
with  scholastic  achievement  and  is  represented 
in  Factor  I. 

Factor  III  (Rote  Memory)  shows  no  significant 
differences  between  the  Negro  and  white  groups; 
the  Mexican  group  is  significantly  below  the 
white  at  grade  4  and  below  the  Negro  at  grades 
4  and  5.  This  finding  is  consistent  with  the 
findings  of  other  studies  that  mean  differences 
between  groups  of  lower  and  middle  socio¬ 
economic  status  are  smallest  on  tests  of  short- 
term  memory  and  rote  learning  (Jensen,  1968b), 

Factor  IV  (socio-economic  status)  shows 
relatively  small  differences  between  the  Negro 
and  white  groups,  while  the  Mexican  group  Is 
significantly  below  the  other  two.  Again,  it 
should  be  realised  that  we  are  dealing  here  with 
'pure'  factor  scores  which  are  independent  of  all 
the  other  variables.  Thus  Factor  IV  shows  us  the 
relative  standing  of  the  three  ethnic  groups  in 
socio-economic  status  when  all  the  other  variables 
are  held  constant  What  these  results  indicate  Is 
that  Negro  and  white  children  statistically 
equated  for  intelligence,  achievement,  and 
memory  ability  differ  very  little  in  socio-economic 
status  as  measured  by  our  indices,  but  that 
Mexican  children,  when  equated  on  all  other 
variables  with  white  children  or  with  Negro 
children,  show  a  comparatively  much  poorer 
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background  than  either  the  white  or  Negro 
groups.  On  the  present  measures,  at  least,  the 
must  be  regarded  as  much  more 
anvinmnentally  disadvantaged  than  the  Negroes, 
and  this  takes  no  account  of  the  Meadcan’s 
bilingual  problem.  In  view  of  this  it  is  quite 
interesting  that  Mexican  pupils  on  the  average 
significantly  exceed  the  Negro  pupils  in  both 
verbal  and  non-verbal  intelligence  measures  and 
in  scholastic  achievement. 

§mnmkf  ee  diversity 

The  multi  of  our  analyrit  thui  far  Coil  to 
support  the  hypotlnfa  that  the  tchooli  have 
discriminated  unfavourably  minority 

pupils.  When  minority  pupil*  an  itatbtkally 
equated  with  nu^ority  children  for  background 
and  ability  (acton  over  which  the  schools  have 
little  or  no  control,  the  minority  children  perform 
Kholaetkally  about  aa  well  ae  the  majority 
children.  The  notion  that  poor  ffMirk  achieve¬ 
ment  b  partly  a  result  of  the  pupil*!  ethnic 
minority  status  p*  *,  implying  discriminatory 
schooling,  h  thus  thoroughly  fiiMfied  by  the 
present  study.  This  does  not  imply  that  the  same 
results  would  be  obtained  in  every  other  school 
system  in  the  country.  Where  true  educational 
inequalities  between  majority  and  minority 
pupils  adit,  we  should  expect  the  present  type  of 
analyses  to  reveal  these  inequalities,  and  it  would 
be  surprising  if  they  were  not  found  in  tome 
school  systems  which  provide  markedly  inferior 
educational  fedlitke  for  minority  pupils.  It 
should  be  noted,  on  the  other  hand,  that  the 
present  study  was  conducted  in  a  school  district 
which  had  **^>|>  pains  to  educational 

facilities  in  schools  that  serve  predominantly 
majority  or  predominantly  minority  population!. 
The  sucorn  of  this  equalisation  b  evinced  in  the 
multi  of  the  present  analyses. 

But  wo  can  take  a  bold  step  Anther  and  adtt 
b  equaMamdon  of  educational  frriKriw  enough? 
Is  the  real  meaning  of  equality  of  educational 
opportunity  simply  unfetmhy  of  frdBtfea  and 
imtructiooal  programmes?  b  h  poarible  that 
true  equality  of  opportunity  could  mean  doing 
whatever  fa  necessary  to  marimba  the  scholestlc 
achievement  of  children,  oven  if  it  might  mean 
doing  quite  different  things  far  different  children 


b  terms  of  thoir  differing  patterns  of  ability  ?  Note 
that  I  did  not  say  in  term*  of  their  ethnic  or 
•odal  chut  status,  but  b  terms  of  theb  individual 
patterns  of  ability.  The  feet  that  diflertnt  social 
cbm  and  ethnic  groups  show  different  modal 
patterns  of  ability,  of  course,  mean*  that  different 
ywipnfaf  of  various  sub-population*  will  have 
different  patterns  of  strength  and  weaknw  b 
various  mental  abiUdei.  b  such  a  feet  to  be 
deplored  and  swept  out  of  sight,  or  should  it  bo 
crammed  with  a  view  so  utilising  the  differences 
in  the  design  of  instructional  programme*  that 
might  marimba  each  individual's  benefits  from 
schooling?  A  couple  of  years  ago  I  wrote:  ‘If  we 
fell  to  take  account  either  of  innate  or  acquired 
differences  b  abilities  and  traits,  the  ideal  of 
equality  of  educational  opportunity  can  too 
easily  be  interpreted  so  literally  as  to  be  actually 
harmAil,  Just  as  it  would  be  harmful  fer  a 
physician  to  give  all  his  patients  the  same 
medicine.  One  child’s  opportunity  can  be 
another's  defeat’  (Jensen,  1968a,  p.  S).  At  that 
time  I  suggested  that  we  look  fcr  differential 
ability  patterns  that  might  interact  with  different 
instructional  methods  in  such  a  way  as  to  mari¬ 
mba  school  learning  fcr  all  Individ  uab  and 
at  the  same  time  minimbe  individual  and  group 
differences  in  scholastic  achievement  and  any 
other  benefits  derived  from  schooling. 

In  our  laboratory  research  we  have  discovered 
two  broad  desses  of  abilities  which  show  marked 
differences  b  theb  relation  to  social  class  and 
race  (Jensen,  1968b,  1969b,  1970a;  Jensen  and 
Rohwer,  1968,  1970).  Briefly,  what  we  have 
found  fa  that  children  of  few  socio-economic 
status,  especially  minority  children,  with  low 
measured  IQs  (60  to  80)  are  generally  wperior 
to  middle  dan  children  with  similar  IQ,  b 
tests  of  an  dative  learning  ability— free  recall, 
serial  mtt  learning,  paired -anociates  learning, 
and  digit  spaa  memory.  Thfa  finding  haa  been 
Interpreted  theoretically  b  terms  of  a  hierarchical 
modal  of  mental  afaiHtfaa,  going  from  asmdative 
learning  to  eeneeptenl  tinting,  b  which  the 
development  of  lower  levefa  b  the  hierarchy  b 
necesmry  but  not  sufficient  for  the  development  of 
higher  levels.  Our  hypothab  states  that  the 
continuum  cf  ten.  going  from  associativa  to 
conceptual  b  the  phenotypic  eaprenion  of  two 
Amctkmally  dependent  but  genotypically  bde- 
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pendent  types  of  mental  processes,  which  we  call 
Level  I  and  Level  II.  Level  I  processes  are 
perhaps  best  measured  by  tests  such  as  digit  span 
and  serial  rote  learning;  Level  II  processes  are 
represented  in  tests  such  as  the  Progressive 
Matrices.  Level  I  and  Level  II  abilities  are 
distributed  differently  in  upper  and  lower  social 
classes  and  in  different  ethnic  groups.  Level  I  is 
distributed  burly  evenly  in  all  sub-populations. 
Level  II,  however,  is  distributed  about  a  higher 
mean  in  upper  than  in  lower  social  classes.  The 
majority  of  children  now  called  ‘culturally 
disadvantaged*  show  little  or  no  deficiency  in 
Level  I  ability  but  are  about  one  standard 
deviation  below  the  general  population  mean  on 
tests  of  Level  II  ability.  Children  who  are  above 
average  on  Level  I  but  below  average  on  Level  II 
ability  usually  appear  to  be  bright  and  capable  of 
normal  learning  and  achievement  in  many  life 
situations,  although  they  have  unusual  difficulties 
in  school  work  under  the  traditional  methods  of 
classroom  instruction.  Many  of  these  children, 
who  may  be  clawed  as  retarded  in  school, 
suddenly  become  socially  adequate  persons  when 
they  leave  the  academic  situation.  But  children 
who  are  below  average  on  both  Level  I  and 
Level  II  seem  to  be  much  more  handicapped. 
Not  only  is  their  scholastic  performance  poor,  but 
their  social  and  vocational  seem  to 

be  much  less  than  those  of  children  with  normal 
Level  I  functions.  Yet  both  types  of  children  look 
much  alike  in  overall  measures  of  IQ  and 
scholastic  achievement. 

These  findings  are  important  because  they 
to  localise  the  nature  of  the  intellectual 
t  of  many  children  called  'culturally 
disadvantaged*.  We  must  ask  whether  we  can 
discover  or  invent  instructional  methods  that 
engage  Level  I  more  fully  and  thereby  provide  a 
means  of  improving  the  educational  attainments 
of  many  of  the  children  now  called  'culturally 
disadvantaged*.  In  our  current  instructional 
procedure  are  we  utilising  so  exclusively  those 
mental  abilities  we  identify  as  IQ  (Level  II)  that 
children  who  are  relatively  low  in  IQ  but  have 
strength  in  other  abilities  are  unduly  disadvan¬ 
taged  in  the  traditional  daaroom?  The  whole 
complex  process  of  daaroom  instruction  as  we 
know  it  has  evolved  in  relation  to  a  relatively 
small  upper-dan  segment  of  Anglo-Europcan 


stock.  The  modal  pattern  of  development  in 
learning  abilities  of  this  group  has  probably 
shaped  to  a  considerable  degree  the  particular 
educational  procedures  public  education  has 
long  regarded  as  standard  for  everyooe,  regardien 
of  differences  in  cultural  background  or  inherited 
patterns  of  ability.  But  so  for  we  have  not 
successfully  met  the  challenge  presented  by  our 
Ideal  of  a  rewarding  education  for  all  segments  of 
the  population,  with  their  diverse  patterns  of 
ability. 

Looking,  for  example,  at  the  factor  scores 
shown  in  Table  6  we  note  that  the  minority 
groups  are  not  significantly  below  the  majority 
group  on  Factor  III  (Memory),  which  we  would 
identify  with  Level  I  ability.  Lest  anyone  try 
to  argue  that  these  'pure*  factor  scores  do  not 
correspond  to  any  'impure*  scores  that  could  be 
obtained  with  actual  tests,  we  can  look  at  Figures 
4  and  5,  showing  the  grade-to-grade  growth 
curves  of  a  good  Level  II  test  (Raven’s  Pro¬ 
gressive  Matrices)  and  a  good  Level  I  test  (a 
composite  of  the  three  digit  memory  tests). 

The  results  of  both  tests  have  been  put  on  the 
same  scale  of  T  scores,  with  an  overall  mean  of  50 
and  a  standard  deviation  of  10  (based  on  the 
standard  deviation  of  raw  scores  in  the  white 
group  at  grade  5).  The  differences  between  the 
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growth  curvet  shown  in  Figures  4  and  $  are 
striking.  The  approximately  one  standard  dcvia- 
tion  difference  between  the  Negro  and  white 
groupe  on  the  Level  II  test  (Matrices)  can  be 
seen  to  have  rather  drastic  implications  in  terms 
of  grade  level  comparisons.  By  drawing  a  hori* 
rental  line  from  the  Negro  or  Mexican  meun  at 
any  grade  to  the  point  where  it  crosses  the  curve 
for  the  white  group  and  dropping  a  perpendicular 
*  to  the  baseline,  we  can  read  off  the  grade  equiva¬ 
lent  of  the  minority  group  mean.  The  average 
Negro  eighth-grader  in  this  school  system,  for 
example,  performs  on  the  matrices  at  a  level 
equivalent  to  white  children  at  grade  4.5. 
Mexican  children  at  grade  8  perform  at  grade 
8.3.  The  grade  6  performance  of  Negroes  and 
Mexicans  is  equivalent  to  the  white's  performance 
in  grades  3.4  and  4.5,  respectively. 

On  the  other  hand,  note  the  small  differences 
between  the  groups  on  the  Level  I  test  (Memory 
Span)  in  Figure  5.  It  is  interesting  to  conjecture 
whether  instruction  in  scholastic  skills  specifically 
aimed  at  Level  I  ability  in  children  who  are  low 
in  Level  II  would  dgnificantiy  reduce  majority- 
minority  differences  in  scholastic  achievement. 
We  do  not  know  and  can  find  out  only  through 
Anther  research.  If  instruction  is  aimed  only  at 
Level  II  ability  for  all  children,  we  should  expect 
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sizeable  majority-minority  differences  in  achieve¬ 
ment.  If  instruction  could  somehow  be  aimed  at 
Level  I  ability  for  all  those  children  (regardleu  of 
ethnic  identification)  who  are  significantly 
stronger  in  Level  I  than  in  Level  II,  would  their 
achievement  be  brought  appreciably  doeer  to 
that  of  the  majority?  Or  is  scholastic  learning  so 
intrinsically  dependent  on  Level  II  ability  that 
no  form  of  instruction  attempting  to  capitalise 
on  Level  I  ability  could  possibly  succeed  beyond 
the  most  elementary  aspects  of  any  academic 
subject  matter?  Again,  we  do  not  know.  But 
until  these  possibilities  are  explored,  schools  may 
be  accused  of  cheating  many  children,  especially 
large  numbers  of  minority  children,  by  providing 
uniform  facilities  but  not  sufficiently  diversified 
instructional  programmes  to  minimize  differences 
in  achievement  and  also  maximize  the  overall 
level  of  achievement. 

Some  scholastic  subjects  would  seem  to  lend 
themselves  more  to  Level  I  processes  and 
instructional  methods  than  other  subjects.  For 
instance,  the  learning  of  spelling  and  arithmetic 
computation  would  seem  to  be  leu  dependent 
upon  Level  II  ability  than,  say,  reading  compre¬ 
hension,  arithmetic  concept*  or  arithmetic  appli¬ 
cations.  If  this  is  true,  we  should  expect  nuyority- 
minority  differences  to  be  smaller  on  the  Level  I 
types  of  sutyect  matter  than  on  the  Level  II 
types.  Let  us  ma)ce  the  relevant  effibparisons  in 
the  data  of  the  present  study.  Table  8  shows 
these  comperhom  in  tigma  units.  They  beer  out 
our  hypothesis;  the  pupils  of  both  minority 
groups  fell  below  the  majority  mean  about  one- 
fifth  of  a  sigma  mote  on  Level  I  Mike  scholastic 
achievement  than  on  Level  I-hht  subjects. 
Clearly,  school  subjects  which  by  their  nature 
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MOB  to  permit  greater  utilisation  of  Level  ! 
ability  show  mealier  majority-minority  di/hrencee 
than  those  subjects  which  involve  more  Level  II 
ability.  This  rain  the  tatoreedag  question 
wbcthtf  ill  schotak  cm  bo  taught  ii 

ways  that  wmxmiv  their  dependence  on  Level  I 
and  Mummitt  their  dependence  on  Level  II.  If 
this  can  bo  dom  for  children  who  are  low  in 
Level  1 1  ability— and  wo  will  never  know  without 
trying— it  should  reduce  not  only  the  scholastic 
achievement  gap  between  majority  and  minority 
children  but  the  achievement  differences  among 
all  children  of  tvey  group.  If  It  succeeds,  it 
would  do  so*  not  by  puffing  anyone  down  towvd 
the  common  average,  but  by  canitalfofag  on  each 
child's  particular  strengths  ana  minimising  the 
role  of  his  particular  weakness  in  learning  any 
given  kind  of  subject  matter.  This  would  seem  to 
be  an  avenue  worth  offering  in  our  efforts  to 
achieve  not  only  equality  of  educational  opportu- 
nity  but  greater  equality  of  scholastic  performance 
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ENVIRONMENTALIST  RATIONALIZATION  VERSUS  ENVIRONMENTAL 

RESEARCH 

By  Arlliur  R,  Jhhr 

In  the  discussion  Chat  follows,  It  Is  necessary  to  distinguish  "envi- 
*  ronmentallsm"  from  research  on  the  envlronaent.  Environmental  Isa  Is  the 
scientifically  anomalous  attitude  that  Ignores,  shuns,  or  denigrates  any 
hypothesis  of  genetic  causation  In  specific  classes  of  human  individual  or 
group  differences.  Environmentalists  differ  among  themselves  in  the  kinds 
of  differences  from  which  they  dogmatically  exclude  the  possibility  of  genetic 
influences.  Thus  we  see  environmentalists  who  accept  the  findings  on  the 
herltablllty  of  Individual  differences  in  Intelligence  but  who  vehemently 
argue  against  the  suggestion  that  genetic  factors  may  be  Involved  In  any 
subpopulation  differences,  social-class  or  racial.  Still  others  acknowledge 
the  evidence  on  genetic  Intelligence  differences  among  social  classes  within 
racial  groups,  but  categorically  reject  without  evidence  the  hypothesis 
that  specific  racial  groups  differ  genetically  In  mental  abilities.  Some 
will  admit  genetic  explanations,  or  at  least  grant  their  plausibility, 
regarding  racial  differences  In  physical  and  sensory  capacities,  while  not 


* 
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allowing  the  possibility  of  genetic  differences  in  no re  complex  mental 
capabilities.  The  idea  that  certain  small  and  Isolated  racial  groups, 
such  as  the  Australian  Bushmen,  might  differ  genetically  from  major 
racial  groups  In  mental  capacities  Is  viewed  only  with  a  mild  skepticism 
by  some  environmentalists  who  vociferously  denounce  anyone  who  questions 
wholly  environmental  theories  of  Intelligence  differences  between  major 
racial  groups. 

The  aim  of  the  environmentalist,  as  a  matter  of  principle,  is  to 
"explain"  a  given  human  difference  as  due  wholly  to  environmental  causes  — 
no  matter  what.  As  already  noted,  environmentalists  often  differ  in  the 
paritcular  kinds  of  traits  and  groups  to  which  they  extend  their  emotional 
need  for  a  wholly  environmental  rationalisation  of  human  differences.  This 
tendency  results  in  the  uncritical  acceptance  of  almost  any  environmental 
factor  that  anyone  suggests  as  an  explanation,  regardless  of  its  often 
purely  ad  hoc  status,  ltd  inconsistency  with  other  data,  and  often  the 
failure  even  to  show  any  correlation  (much  less  causation))  between  the 
suggested  environmental  causes  and  the  behavioral  traits  in  question. 

Since  an  environmental  explanation  is  decreed  as  necessary  and  sufficient, 
almost  any  environmental  factor  will  do,  without  the  need  to  demonstrate 
its  causal  connection,  or  even  correlation,  with  intelligence  or  scholastic 
achievement.  Some  environmental  factors  are  formulated  clearly  enough  to 
be  put  to  the  test  of  evidence;  as  each  of  the  hypothesised  factors  Is  re¬ 
jected  on  the  basis  of  evidence,  other  increasingly  subtle  environmental 
deficits  are  postulated  to  explain  the  differences.  Aarats  and  Barats 
(1970,  p.  35)  have  noted  this  tendency  In  various  attempts  to  account  for 
the  failure  of  Intervention  programs  such  as  Head  Start  to  appreciably 
raise  IQ  and  scholastic  performance!  "Postulation  of  one  deficit  which  Is 
unsuccessfully  dealt  with  by  intervention  programs  then  leads  to  the 
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discovery  of  more  basic  and  fundamental  deficits.  Remediation  or  enrich¬ 
ment  gradually  broadens  its  scope  of  concern  from  the  fostering  of  language 
competence  to  a  broad-based  restructuring  of  the  entire  cultural  system. 

The  end  result  of  this  line  or  argument  occurs  when  investigators  such  as 
Deutsch  and  Deutsch  (1968)  postulate  that  'some  environments  ace  better 
than  others.'" 

Inconsistencies  abound  in  environmentalist  arguments.  Unrelated 
children  adopted  at  birth  and  reared  together  are  much  less  alike  in  IQ' 
than  true  siblings*  it  is  said*  because  of  subtle  factors  within  the  family 
environment  which  makes  them  dissimilar  in  intelligence.  In  the  next  breath 
It  is  argued  that  identical  twins  reared  apart  in  different  families  are 
highly  similar  in  IQ  because  of  subtle  Influences  common  to  both  families 
(though  they  may  be  at  opposite  ends  of  the  SES  spectrum  and  have  no  know¬ 
ledge  of  one  another)  which  make  for  a  high  correlation  between  the  twins' 
IQs.  How  often  do  we  see  environmentalists  propose  any  experiment*  statis¬ 
tical  study*  type  of  evidence*  or  any  combination  thereof*  which  could  c a>*ae 
them  to  question  the  null  hypothesis  regarding  genetic  differences*  or  even 
to  reject  a  particular  envlommental  factor  which  has  been  postulated  as  a 
cause  of  IQ  differences?  Various  environmental  factors  are  constantly 
repeated  in  the  environmentalist  literature  as  a  cause  of  IQ  differences* 
even  when  studies  specifically  deelgned  to  test  these  hypotheses  have 
yielded  nothing  but  negative  results.  There  seems  to  be  no  way  for  the 
environmentalist  to  give  up  any  hypothesised  environmental  factors  regardless 
of  the  outcomes  of  empirical  tests*  each  newly  hypothesised  factor  is  added 
to  the  growing  list  of  purported  environmental  causes  of  IQ  differences. 

The  principal  environmentalist  fallacy  consists  of  looking  for  any 
environmental  differences  that  exist  between  two  subpopulation  groups  which 
differ  in  mean  IQ  and  merely  assuming  that  the  environmental  differences 


are  the  cause  of  the  IQ  difference;  usually  it  is  not  even  regarded  as 
necessary  to  demonstrate  that  a  non-zero  correlation  exists  between  the 
hypothesized  environmental  factor  and  IQ*  At  least  three  critical  questions 
need  to  be  answered  about  every  hypothesized  environmental  factor  before 
one  can  even  begin  to  consider  whether  It  Is  a  causal  factor:  (1)  does  It 
correlate  with  the  trait  In  question  within  the  two  groups  being  compared? 
(2)  how  much  do  the  groups  differ  on  the  environmental  factors?  (3)  does 
the  factor  make  any  significant  contribution  to  within  groups  or  between 
groups  variance  in  the  trait  independently  of  other  hypothesized  factors? 

As  pointed  out  In  a  previous  section,  one  cannot  properly  assess  the  impor¬ 
tance  of  a  large  number  of  intercorrelated  environmental  factors  from  the 
single  (zero  order)  correlations  of  each  one  with  IQ.  It  is  each  variable's 
independent  contribution  to  the  multiple  correlation  that  counts.  When 
major  environmental  factors  fall  to  account  for  IQ  differences  sufficiently 
to  sustain  the  environmental  hypothesis,  other  subtler  environmental  factors 
are  then  postulated,  and  they  may  be  tested  In  a  new  study  and  be  found  to 
show  some  correlation  with  the  IQ  difference.  But  rarely  are  they  combined 
with  the  variables  of  the  first  study  to  see  if  they  In  fact  add  any  signi¬ 
ficant  Increment  to  the  coefficient  of  multiple  determination  (R1).  Even 
if  they  do,  the  direction  of  the  causality  often  remains  an  open  question 
which  can  be  answered  only  by  other  evidence  than  correlational  data.  The 
pattern  of  multiple  correlations  at  best  narrows  the  range  of  possibilities 
in  seeking  the  most  probably  fruitful  environmental  variables  for  experi¬ 
mental  manipulation. 

It  is  this  approach  which  distinguishes  research  oq  environmental 
factors,  which  is  a  legitimate  scientific  enterprise,  from  environmentalism, 
which  is  a  religious  dogma.  Behavior  geneticists  recognise  the  Influence 
of  non-genetlc  factors  in  all  forms  of  behavior  and  in  all  individual  and 
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group  differences,  and  they  are  Interested  in  understanding  these  non- 
genetic  factors  precisely  and  in  learning  what  proportions  of  the  variance 
they  contribute,  singly  and  in  combination,  and  how  much  is  due  to  addi¬ 
tive,  interactive,  and  covariance  effects  in  the  population.  Developmental 
behavior  genetics  seeks  to  understand  how  the  individual  phenotype  develops 
through  the  genotype's  interaction  with  and  utilization  of  the  environment* 
Variance  in  genotypes  for  any  trait,  within  or  between  groups,  is  not 
ruled  out  or  restricted  on  any  a  priori  basis.  Environmentalists,  on  the 
other  hand,  simply  decree  the  null  hypotheses  a  priori  with  respect  to 
certain  classes  of  genetic  variance,  and  in  order  to  fill  the  void  must 
posit  a  nunber  of  environmental  influences  or  measurement  biases  which 
often  are  accepted  merely  on  the  grounds  of  plausibility.  It  Is  possible, 
however,  to  bring  research  evidence  to  bear  on  many  specific  environmental 
factors  and  test  biases  which  environmentalists  assume  are  the  main  causes 
of  subpopulation  differences  in  Intelligence  and  related  performance. 

Under  such  examination  of  the  relevant  evidence,  some  of  the  main  pillars 
of  the  environmentalist  argument  regarding  Negro-white  intelligence  differ¬ 
ences  simply  collapse,  still  others  are  seen  to  he  resting  on  extremely 
flimsy  foundations  in  fact,  while  the  remainder  are  so  vaguely  formulated 
as  to  be  insusceptible  to  empirical  proof  or  disproof. 

Equating  for  Socioeconomic  Variables 

In  comparative  studies  of  the  mental  abilities  of  racial  groups,  envi¬ 
ronmentalists  are  most  Insistent  that  the  racial  samples  being  compared  on 
Intelligence  be  matched,  or  otherwise  equated,  on  Indices  of  socioeconomic 
status  (SES),  which  usually  Includes  father's  occupation,  education  of 
parents.  Income,  quality  of  housing,  and  place  of  residence.  When  groups  are 
thus  "equated"  and  a  substantial  mean  IQ  difference  still  shows  up,  it  is 


claimed  that  not  enough  environmental  factors  were  controlled.  As  one 


sociologist  put  it:  "...the  kinds  of  socioeconomic  measures  that  have 
been  used  so  far  in  attempting  to  control  on  environmental  effects  appear 
to  omit  a  wealth  of  cultural  and  psychological  factors."  This  Is  a  test¬ 
able  hypothesis;  it  should  be  determined  how  much  the  cultural  and  psycho¬ 
logical  factors  (assuming  they  can  be  specified  and  measured)  add  to  the 
2  2 

r.ultiple  R  with  IQ  over  and  above  the  R  yielded  by  good  iiylices  of  SES. 

But  the  whole  notion  of  equating  for  SES,  in  the  first  place,  involves 

what  has  been  called  the  "sociologist's  fallacy/'  This  fallacy  is  seen  in 

full  bloom  in  one  sociologist's  crticism  of  studies  of  Negro-white  IQ 

differences  which  equated  the  groups  for  SES  or  other  environmental  factors: 

"Actually  In  most  of  the  studies  he  {Jencen,  1969a)  reports  on,  the  most 

Important  environmental  variable,  the  IQ  of  the  parent,  has  not  been  equated 

at  all"  (Stinchcombe,  1969,  p.  516).  Aside  from  the  strictly  environmental 
69  * 

effect  of  parental  IQ,  it  is  obvious  that,  since  IQ  variance  contains  a 

large  genetic  component,  equating  groups  for  parental  IQ  means  equating 

them  for  genetic  factors  more  than  for  environmental  factors.  The  same  is 

true,  though  to  a  lesser  degree,  when  we  equate  for  SES.  When  typical 

Negro  children  are  equated  with  white  children  on  some  index  of  SES,  one  is 

comparing  a  majority  of  the  Negro  population  with  some  lower  fraction 

(between  one-fifth  and  one-sixth)  of  the  white  population.7*^  The  white 

comparison  group,  therefore,  Is  not  genetically  representative  of  the  entire 

white  population  but  is  genotypically  (as  well  as  environmentally)  lower 

by  some  substantial  degree.  Thus  equating  on  SES  equates  too  much.  The 

method  would  be  a  proper  control  of  environmental  factors  if  gH  children 

had  been  placed  in  their  SES  categories  completely  at  random,  in  the  nature 

of  a  true  experiment.  But  as  it  is,  SES  classification  is  more  a  result 

than  a  cause  of  IQ  variance.  Consider  the  fact  that  there  is  a  much  lower 
*Ed*  Hots:  Footnote  to  ref.  69  was  not  received  in  entirety  for  inclusion  in 
this  print.  Balance  of  footnotes  at  end  of  text. . 


correlation  between  IQ  and  the  SES  In  which  one  is  reared  than  between  IQ 
and  persons'  SES  aa  adulta.  If  SES  per  ae  were  an  important  environmental 
determinant  of  IQ,  we  8hould  expect  children 'a  IQa  to  correlate  at  least 
aa  much  with  the  SES  of  their  parents  as  with  the  SES  the  children  attain 
Km  adults,  but  this  is  far  from  being  the  case.  Burt  (1961)  found  in 

England,  with  Its  high  degree  of  socioeconomic  stratification,  that  approxi¬ 
mately  30  percent  of  the  population  changes  SES  (half  going  up  and  half 
going  down)  in  each  generation  (based  on  father's  occupation  divided  into 
six  classes,  from  "higher  professional"  to  "unskilled  labor").  There  is 
probably  much  greater  intergeneratlonal  mobility  in  the  United  States,  at 
least  in  the  white  population.  Burt  (1961b)  found  a  correlation  of  .77 
between  fathers'  IQs  and  their  occupations  (classified  on  a  six-point  scale) 
but  a  correlation  of  only  .36  between  children's  IQs  and  their  fathers' 
occupations.  The  standard  deviation  of  parental  IQs  within  occupational 
classes  was  9.6;  it  was  14  for  the  children  within  occupational  classes, 
only  1  point  less  than  the  SD  of  15  for  the  total  population.  (The  mean 
IQs  of  fathers  and  their  children  across  the  six  occupational  categories 
are  shown  in  Figure  11.)  This  very  great  variance  of  children's  IQs  within 
each  class  is  embarrassing  to  environmental  theories.  As  Gottesman  (1968, 


p.  37)  has  noted,  "•  •  .  the  intelligent  offspring,  of  the  dull  parents  and 
the  dull  children  of  the  bright  parents  are  phenomena  difficult  to  account 
for  on  an  environmental  hypothesis  .  .  .  .  Such  findings  are,  however, 
completely  predictable  from  the  polygenic  theory  of  intelligence." 

Although  matching  for  SES  in  comparing  racial  groups  most  likely  works 
against  a  genetic  hypothesis  of  the  racial  difference,  because  it  matches 
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Figure  11.  An  illustration  of  the  phenomenon  of  filial  regression,  originally 
established  by  Sir  Francis  Galton.  (data  from  Burt,  1961) 


J 
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Co  some  degree  for  genetic  as  well  as  environmental  factors,  it  is  never* 
theless  instructive  to  note  the  results  of  studies  which  have  attempted  to 
control  for  SES  by  actual  matching  or  by  statistical  equating  of  groups* 

In  reviewing  ail  the  studies  of  this  type  up  to  1965,  Shuey  (1966,  p.  5)8) 
summarizes  the  results  as  follows:  "With  two  exceptions,  the  colored 
averaged  below  the  white  groups  In  mental  test  performance  in  all  of  the 
42  investigations.  {The  two  exceptions  were  studies  which  showed  ambiguous 
results  or  presented  insufficient  statistical  analysis  to  permit  an  evalua* 
tlon.)  Average  IQs  were  reported  In  33  of  the  studies  including  a  total  of 
about  7,900  colored  and  9#300  white  Ss,  and  from  these  a  mean  difference  of 
11  points  favoring  the  whites  was  obtained"  (in  contrast  to  a  mean  defer¬ 
ence  of  15-16  IQ  points  random  samples  are  compared).  "Twenty-five  of  the 
41  studies  were  located  in  the  North,  and  in  ac  least  fourteen  of  the  re¬ 
searches  the  colored  and  white  children  were  not  only  attending  the  same 
school,  but  were  living  in  the  same  district  or  neighborhood.  The  combined 
mean  difference  in  IQ  between  the  ^760  colored  subjects  tested  in  the  North 
and  the  whites  of  comparable  socioeconomic  status  or  occupation  was  7.6. 

Nearly  all  of  these  Ss  in  the  eighteen  studies  were  of  school  age,  the  whites 

/•V 

and  Negroes  attending  the  same  school  and  living  in  the  same  areas,  many 
with  large  Negro  populations." 

A  more  recent  study  by  Tulkln  (1968)  controlled  not  only  SES  but  a 
number  of  subtle  family  environmental  factors.  Controlling  SES  alone  did 
not  overcome  the  racial  difference  In  mean  IQ.  After  the  familial  behavioral 
differences  were  equated,  however,  Tulkln  concluded,  "When  family  differences 
were  also  statistically  controlled,  there  were  no  significant  racial  differ* 
ences  on  test  scores  in  the  upper  socioeconomic  group,  although  differences 
remained  significant  in  the  lower  socioeconomic  group."  Two  critical  points 


should  be  made  about  this  particular  study,  however.  First,  the  upper-SES 
Negro  group  was  small  (N  •  52),  and  though  It  did  not  show  a  statistically 
significant  difference  from  the  white  upper  SES  group,  the  difference  was 
in  the  sane  direction  as  In  nost  other  studies.**  Second,  Tulkln's  analysis, 
which  controlled  (by  covariance  analysis)  for  various  family  factors 
within  SES  groups,  was  based  on  a  composite  score  of  Verbal  and  Nonverbal 
IQ  plus  five  scholastic  achievement  tests.  The  composite  score  is  thus 
more  heavily  weighted  with  scholastic  achievement  than  with  Intelligence. 

As  was  noted  previously,  achievement  scores  (a)  have  lower  herltablllty 
than  IQ,  (b)  are  more  susceptible  to  family  environmental  Influences,  and 
( c )  generally  show  smaller  racial  differences  than  does  IQ,  as  is  also  true 
In  Tulkln's  study  when  the  social  and  family  variables  are  not  controlled. 
Controlling  these  variables,  therefore,  should  make  a  greater  Impression  on 
achievement  than  on  IQ  tests.  Even  among  the  several  achievement  tests  the 
magnitude  of  the  difference  between  the  upper  SES  white  and  upper  SES  Negro 
groups  Is  greater  for  the  less  culturally  loaded  subject  matter.  The  upper 
SES  white  sample  exceeds  the  Negro  upper  SES  sample,  for  example,  by  only 
0.18  SD  on  the  Language  achievement  test  but  by  0.51  SD  on  the  Arithmetic 
test,  a  highly  significant  difference.  When  we  compare  the  upper  and  lower 
SES  white  samples  on  these  two  achievement  tests,  on  the  other  hand,  the 
reverse  occurs:  the  SES  difference  is  greater  for  Language  than  for  Arith¬ 
metic.  These  results,  then,  are  consistent  with  the  general  finding,  which 
Is  reviewed  In  a  subsequent  section,  that  the  largest  differences  between 
Negroes  and  whites  appear  on  tests  that  are  the  least  culturally  loaded. 
Tulkln's  study  also  shows  the  composite  achievement  score  to  be  more  highly 
correlated  with  Verbal  IQ  than  with  nonverbal  IQ,  and  the  overall  Negro-white 
difference  Is  greater  on  nonverbal  IQ.  Tulkln's  Investigation  might  have 
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been  more  interesting  if  he  had  also  applied  the  covariance  control  of 
family  variables  to  nonverbal  IQ  alone  rather  than  only  to  a  composite 
score  heavily  weighted  with  achievement  tests. 

But  as  was  pointed  out,  the  method  of  matching  racial  groups  for 
*  SES  or  other  environmental  variables  and  then  comparing  their  mean  IQs 
cannot  tell  us  anything  of  importance,  except  that  the  SES  matched  groups 
are  usually  more  alike  in  IQ  than  unmatched  groups,  for  some  indeterminate 
combination  of  genetic  and  environmental  causes.  We  can  go  a  step  further, 
however,  and  seek  a  set  of  circumstances  in  which  environmentalist  and 
genetic  theories  should  predict  opposite  results.  The  environmentalists* 
emphasis  on  equating  for  SES,  and  even  for  parental  Intelligence,  is  based 
on  the  idea  that  the  SES  variable  has  a  predominantly  causal  connection 
with  IQ,  and  therefore  racial  IQ  differences  will  be  eliminated  to  the 
extent  that  we  are  successful  in  equating  SES  and  other  environmental 
factors.  The  logic,  at  least,  is  clear,  even  if  the  premises  are  ques¬ 
tionable.  But  the  logic  suggests  an  interesting  comparison.  What  if  we 
compared  (a)  Negro  children  reared  in  upper-middle  class  homes  by  Negro 
parents  whose  educational  and  occupational  status  and  Income  were  well  above 
the  average  of  the  white  population  with  (b)  white  children  reared  in  the 
lowest  SES  category,  whose  parents  are  well  below  the  average  in  intelli¬ 
gence,  have  less  than  an  average  education,  and  are  either  in  unskilled  work 
or  on  welfare?  Even  if  parental  IQs  were  not  measured,  there  would  be 
little  doubt  in  such  a  case  that  the  high  SES  Negro  parents  would  have  higher 
IQs  in  general  than  the  low  SES  white  parents.  If  these  SES  factors  are 
more  Important  determinants  of  IQ  than  genetic  factors,  there  can  be  no 
doubt  that  the  predicted  result  should  be  a  much  higher  mean  IQ  for  the 
upper  SES  Negro  children  than  for  the  lower  SES  white  children.  An  ideal 
study  along  these  lines  has  not  yet  been  done;  it  would  involve  obtaining 


IQ*  of  both  parent*  of  every  child  and  Baking  a  prediction  of  the  child'* 
IQ  based  on  a  genetic  nodal.  We  have  already  seen  in  Burt'*  data,  shown 
in  Figure  11,  that  there  is  some  regression  toward  the  population  Man 
from  parent 'a  IQ  to  child's  IQ.  A  genetic  theory  of  the  racial  intelli¬ 
gence  difference  would  predict,  therefore,  that  Negrc  and  white  children 
would  regress  toward  different  population  neans.  In  the  two  SES  groups 
we  are  considering  here,  the  regression  would  be  in  opposite  directions  $ 
the  children  of  the  high  SES  Negro  parents  would  on  the  average  regress  to 
some  degree  downward  toward  the  Negro  population  mean,  and  the  low  SES 
white  children  would  regress  upward  toward  the  white  population  mean. 
Because  the  Negro  population  mean  is  about  one  standard  deviation  below 
the  white  population  mean,  the  mean  IQs  of  our  two  hypothetical  groups  of 
children  would  be  much  closer  together  than  if  we  compared  the  mean  IQs  of 
low  and  high  SES  white  children,  and  this  should  be  so,  according  to  our 
genetic  hypothesis,  even  if  the  high  SES  Negro  and  white  parents  were 
perfectly  matched  on  IQ.  A  corollary  of  this  hypothesis  is  that  Negro-white 
differences  (based  on  children's  IQs)  should  be  greater  for  high  SES  than 
for  low  SES  groups,  since  the  IQs  of  the  high  SES  Negro  parents  are  pre¬ 
sumably  further  from  their  population  mean  than  the  IQs  of  high  SES  white 
parents,  making  for  a  greater  absolute  regression  effect  in  the  Negro 
children.  If  the  low  SES  Negro  group  is  closer  to  the  Negro  mean  IQ  than 
is  the  high  SES  group,  there  will  be  less  absolute  upward  regression  of  low 
SES  Negro  children's  IQs  than  downward  regression  of  the  high  SES  Negro 
children. 

Facts  relevant  to  this  hypothesis  have  been  suomarized  by  Shuey  (1966, 
pp.  319-520):  "Where  Negro  pupils  have  been  compared  with  whites  of  the 
same  occupational  or  socioeconomic  class  and  where  children  from  two  or  more 
classes  have  served  as  subjects,  a  greater  difference  has  been  found  between 


the  racial  samples  at  the  upper  than  at  the  lover  level."  The  eight 

relevant  studies  were  all  in  agreement  in  this  finding.  Shuey  (p.  319) 

continues:  "The  combined  mean  difference  in  IQ  between  the  617  colored 

Sa  of  higher  status  and  their  white  counterparts  Is  20.39  in  contrast  with 

“•  a  combined  mean  difference  of  12.2  between  the  ^374  colored  and  ^293  white 

children  of  low  status."  Overall,  the  mean  IQ  of  the  high  status  Negro 
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children  Is  2.6  points  below  the  mean  IQ  of  the  low  status  whites. 

Since  the  publication  of  Shuey1 s  review  In  1966,  this  finding  has  been 
repeated  in  three  major  studies  based  on  very  large  samples  (Wilson,  1967; 
Coleman  et  al. ,  1966;  Scarr,  1971).  In  each  study,  when  Negro  and  white 
children  are  classified  by  the  same  criteria  into  from  3  to  5  categories 
according  to  parental  SES,  the  mean  mental  test  scores  of  the  lowest  SES 
white  group  exceeds  the  mean  IQ  of  the  highest  SES  Negro  group.  No  major 
study  has  found  contradictory  results.  Data  from  the  Coleman  Report  indi¬ 
cate  that,  with  the  exception  of  Puerto  Ricans,  other  minority  groups 
(American  Indians,  Mexlcan-Amer leans  and  Orientals),  which  are  socioecono¬ 
mically  less  advantaged  than  the  white  majority  population,  do  not  show  this 
phenomenon  —  that  is,  their  upper  SES  group  in  every  case  exceeds  the 
white  lover  (and  usually  also  middle;  dES  group  In  test  scores. 

Other  Minorities  and  Accentuated  Environmental  Inequalities 

Negro-white  IQ  comparisons  usually  mean  comparison  of  an  environmentally 
less  favored  group  with  a  more  favored  group.  When  the  IQ  difference  is  In 
the  same  direction  as  the  environmental  difference,  the  interpretation  is 
problematic.  Gottesman  (1968,  p.  34)  has  expressed  the  commonly  held  view 
that,  "It  is  only  when  two  individuals  or  two  groups  come  from  equally 
favorable  environments  that  a  difference  in  measured  IQ  can  be  Interpreted 
to  indicate  a  difference  in  genetic  potential."  But  what  about  environmental 
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inequalities  that  are  opposite  in  direction  to  the  IQ  difference?  Kuttner 
(1968,  p,  147)  first  noted  the  methodological  possibilities  suggested  by 
this  set  of  conditions:  "If  two  populations  can  be  studied  which  have 
experienced  long-standing  differential  treatment,  and  yet  both  achieve 
at  the  same  level,  then  grounds  exist  for  presuming  superior  potential  in 
one  group.  Or  if  one  of  the  two  groups  responds  to  ameliorate  conditions 
with  a  more  markedly  Improved  performance,  then  the  same  conclusion  can  be 
entertained.  This  procedure  avoids  artificially  equating  a  disadvantaged 
group  with  a  favored  majority  who  may  enjoy  psychological  and  cultural 
benefits  that  are  secondary  products  of  status  and  hence  beyond  tabulation. 
At  the  same  time,  comparing  deprived  groups  may  isolate  the  significant 
variables  that  contribute  most  heavily  to  overall  performance."  Kuttner 
then  proceeds  with  a  detailed  comparative  analysis  of  Negro  and  American 
Indian  environmental  conditions  and  their  mental  and  scholastic  test  per¬ 
formance. 

On  all  the  socioeconomic,  educational,  and  health  factors  which  socio¬ 
logists  have  generally  pointed  to  as  causes  of  the  Negro-white  differences 
in  IQ  and  scholastic  achievement,  the  American  Indian  population  has  been 
about  as  far  below  Negro  standards  as  the  Negro  ranks  below  whites.  In 
1960  Indian  median  Income  was  59  percent  of  Negro,  which  was  55  percent  of 
white.  Life  expectancy,  reflecting  nutrition  and  health  care,  is  much 
lower  for  Indians  than  for  Negroes.  In  educational  disadvantages,  unemploy¬ 
ment,  poor  housing,  and  infant  mortality  Indians  are  considerably  worse  off 

than  Negroes.  The  Coleman  Report  (1966)  used  a  scale  composed  of  12  cate- 
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gorles  of  environmental  variables  deemed  important  by  social  scientists 
as  having  a  causal  relationship  to  children's  intellectual  development. 

In  this  nationwide  survey,  which  included  more  than  645,000  children  in 
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4,000  public  schools,  Indians  wars  lover  than  Negroes  In  All  12  environ* 
mental  categories,  and,  overall,  Indians  averaged  further  belov  Negroes 
than  Negroes  averaged  belov  whites.  The  relevance  of  these  environmental 
Indices  Is  shown  by  the  fact  that  within  each  ethnic  group  they  correlate 
In  the  expected  direction  with  tests  of  intelligence  and  scholastic  achieve¬ 
ment.  Since  health,  parental  education,  employment  and  family  Income,  in 
addition  to  the  12  more  subtle  environmental  factors  rated  in  the  Coleman 
study,  are  all  deemed  important  for  children's  scholastic  success,  the 
stark  deprivation  of  the  Indian  minority  even  by  Negro  standards,  ought  to 
be  reflected  in  a  comparison  of  the  Intelligence  and  achievement  test  per¬ 
formance  of  Indians  and  Negroes.  The  Interesting  fact  Is,  however,  that  on 
all  tests,  from  first  to  twelfth  grade,  Indians  scored  hither  than  Negroes. 
Since  many  Indian  children  are  bilingual, they  can  be  moat  fairly  compared 
with  white  and  Negro  children  on  nonverbal  teats  of  Intelligence,  especially 
in  the  early  school  years.  Coleman  et  al.  (1966,  p.  20)  found  that  on  a 
nonverbal  Intelligence  test  the  mean  score  of  Indian  children  In  the  first 
grade  (approximately  6  years  of  age)  exceeded  the  mean  score  of  Negro  chil¬ 
dren  by  0.96  standard  deviations,  which  Is  equivalent  to  about  14  IQ  points. 
The  first-grade  Intelligence  test  scores  (with  an  overall  national  mean  of 
50  and  a  standard  deviation  of  10)  of  all  the  ethnic  groups  in  the  Coleman 
.iStudy  (Table  9,  p.  20)  are  shown  belov: 


Group 

Nonverbal 

Verbal 

White 

54.1 

53.2 

Negro 

43.4 

45.4 

Indian 

53.0 

47.8 

Puerto  Rican 

45.8 

44.9 

Mexlcan-Aaerlcan 

50.1 

46.5 

Orientals 

56.6 

51.6 

w 
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Thus,  the  Indian- Negro  difference  its  a  boat  of  environmental  factors  la 
in  Just  tht  oppoalts  direction  to  the  differences  In  mean  performance  on 
tests  of  nonverbal  and  verbal  Intelligence f  reading  comprehension,  and 
math  achievement. 

Attempts  to  explain  away  these  striking  findings  of  the  Coleman  Report 
have  Invoked  the  Ideas  of  unrepresentative  sampling  of  the  Indian  population, 
effects  of  the  racial  composition  of  the  school,  and  differences  In  motiva¬ 
tion,  self-concept,  and  educational  aspiration  between  Negroes  and  Indiana. 

For  example,  Bodmer  and  Cavalll-Sforza  (1970,  p.  27)  write:  "According  to 
the  Coleman  report,  however,  American  Indians  typically  go  to  schools  where 
whites  are  In  the  majority,  which  Is  not  the  case  for  most  of  the  schools 
attended  by  black  children. "  Several  comments  about  this  statement  are  In 
order.  It  was  pointed  out  earlier  that  Negro  children  In  this  study  are 
about  1  SD  below  Indian  children  on  the  nonverbal  test  In  the  first  grade. 
Since  racial  composition  of  the  school  £er  se  has  not  been  shown  by  the 
Coleman  study  or  any  other  study  to  be  related  to  achievement.  It  is  most 
unlikely  that  the  effect  of  racial  composition  of  the  school  will  have  had 
sufficient  effect  by  first  grade  to  account  for  one  SD  IQ  difference.  More* 
over,  Coleman  et  al.  (1966,  p.  40)  report  that  48  percent  of  the  Indians 
In  the  first  grade  sample  were  In  schools  In  which  the  majority  of  pupils 
were  Indians.  If  this  argument  of  Bodmer  and  Cavalll-Sforza  carried  any 
conviction,  we  should  predict  that  in  the  case  where  Negroes  attend  schools 
which  have  a  majority  of  white  pupils,  they  should  do  as  well  as  Indians  in 
similar  circumstances.  The  Coleman  report  provides  the  conditions  for 
examining  this  hypothesis  (p.  40  and  p.  243).  At  the  twelfth  grade,  92  per¬ 
cent  of  non-metropolitan  North  and  West  Negroes  attend  schools  in  which  Negroes 
are  in  a  minority;  91  percent  of  all  12th  grade  Indians  attend  schools  in 


which  they  ere  in  e  minority.  Yet  on  the  non-verbal  Intelligence  te*t, 

non-metropolitan  North  end  Weet  Negroee  ecore  approximately  0.0  SD 

(equivelent  to  11-12  IQ  pointe)  below  the  netionel  everege,  while  the 

Indlane  ecore  ebout  0.1  SD  (2-3  IQ  pointe)  below  the  netionel  everege. 

Even  on  the  Verbel  ability  teat  the  largely  bilingual  Indiana  exceed  thla 

Negro  group  ly  0.4  SD  (ebout  6  IQ  pointe).  Thue  theee  data  lend  no  aupport 

to  Bodnar’ a  and  Cavalli-Sforta's  conjecture.  But  they  go  on  to  ergue  that 

Coleaan'a  Indiana  eaaple  nay  not  adequately  repreaent  the  70  to  80  percent 

of  American  Indiana  who  live  on  reeervatlona.  Thla  *3  aere  auralee,  but 

in  any  caee  it  le  Irrelevant  to  the  pclnt  being  aade  by  theee  data:  it  la 

la  the  very  fncTlena  who  were  tented  in  the  Coleaan  atudy  who  alao  rated 
A 

auch  lower  than  Negroee  on  all  the  environmental  indicee.  Deeplte  thla 
environmental  disadvantage,  theee  aaae  Indiana  acored  higher  than  Negroee 
on  the  ability  and  achievement  teata. 

But  what  about  motivation,  celf-eateea,  and  educational  aaplratlone? 
Theee  factora  are  conmonly  mentioned  ae  explanatory  varlablea  in  dlacuaelona 
of  Negroee'  mental  teat  and  echolaetic  performance.  Cordon  (1970,  p.  234), 
for  example,  atatee:  "Moreover,  eocially  diaadvantaged  children  have  been 
determined  by  eeveral  lnvcetlgatora  to  be  leaa  highly  motivated  and  (o  have 
lower  expiration  for  academic  and  vocational  achievement  than  do  their  middle 
and  upper  claae  achool  peers."  further  on  in  the  same  passage,  Gordon 
(p.  235)  writes:  "Ae  important  aa  these  attitudes 'toward  school  and  learning 
may  be,  it  is  in  the  area  of  attitude  toward  self  and' others  that  the  crucial 
determinants  of  achievement  and  upward  mobility  may  lie..."  Coleman  at  al. 
attempted  to  take  account  of  these  motivational  and  attitudlnal  factors. 

If  poor  environmental  conditions,  discrimination,  and  minority  statue  depress 
academic  motivation,  aspiration,  and  self-eateem  aa  a  student,  we  should 


expect  the  Indian  etudente  to  show  lover  ratings  on  these  variables  than 
Negroes.  If  it  is  argued  that  Negroes  suffer  greater  prejudice,  discrimina¬ 
tion,  and  the  psychological  handicaps  they  may  engender, than  do  Indians, 
ve  should  expect  this  to  shov  up  in  Coleman's  motivational  and  attitudinal 
assessments.  But  on  a  questionnaire  of  16  items  intended  to  assess  school- 
related  attitudes,  mot ivation, self-concept ,  and  educational  aspirations, 
Negroes  shoved  higher  (more  favorable)  scores  than  Indians!  in  the  twelfth 
grade , Negroes  vere  higher  on  14  of  the  16  items.  Overall,  the  several  ethnic 
groups  ranked  as  follows  on  these  16  motivational  indices,  from  highest  to 
lowest:  whites,  Orientals,  Negroes,  American  Indians,  Hexlcan-Amerlcans, 
and  Puerto  Ricans.  The  three  ethnic  groups  showing  a  lover  standing  than 
Negroes  on  the  motivational  measures  all  score  higher  on  all  tests  of  ability 
and  scholastic  achievement  given  in  the  first  grade  as  well  as  in  the  twelfth 
grade,  with  only  one  exception  —  1st  grade  Puerto  Ricans  scored  0*05  SD 
(less  than  1  IQ  point)  below  Negroes  on  the  Verbal  ability  test.  Although 
these  motivational  indices  correlate  significantly  in  the  expected  direction 
vith  test  performance  within  each  of  the  ethnic  groups  (Coleman  at  al. , 

1966,  p.  299,  Table  3*221*1)  showing  that  they  are  Indeed  relevant  to 
academic  attainment,  the  ordering  of  the  several  ethnic  groups9  mean  test 
scores  clearly  do  not  correspond  to  their  ordering  on  the  motivational  factors. 
At  12th  grade,  the  ranlrorder  correlation  between  mean  test  scores  (the 
average  of  5  ability  and  achievement  tests)  of  the  six  ethnic  groups  and 
the  rank  order  of  their  motvlatlon  indexes  is  0.66.  If  the  Negro  group  is 
omitted  from  the  ranking,  the  rank  order  correlation  becomes  1.0,  l.e», 
perfect.  The  large  rank  order  discrepancies  on  both  sets  of  variables 
between  the  Negro  and  Indian  groups  can  hardly  be  attributable  to  differ¬ 
ential  school  drop-out  rates;  even  *t  ages  16  and  17  Negroes  have  only  a 
3.1  percent  higher  enrollment  rate  than  Indians  (Coleman  et  al. ,  1966,  p«450). 
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Even  if  til  of  tht  3.1  excess  of  Indian  dropout*  consisted  of  tht  3.1 
percent  with  tht  lowest  IQ*  In  tht  Indian  distribution,  thtlr  not  btlng 
includtd  would  rtitt  tht  Indian  man  ttat  acort  by  only  0.07  SDa  (about  1 
IQ  point).**  But  tht  ovtrall  Indian-Htgro  ttat  dlfftrtnct  la  0.4  SDa 
(6  IQ  pointa)  at  12th  grade,  ao  at  tht  vtry  ao*t  only  ont^aixth  of  thla 
dlfftrtnct  could  bt  attributed  to  differential  dropout  ratta. 

Coleman  (p.  219)  note*  that  Negro-white  dlfftrtncaa  art  more  unlfora 
acroea  various  taata  than  la  true  for  all  tht  other  ethnic  group*  in  tht 
atudyi  "The  disadvantage  for  the  varloua  groupa  differ*  for  different 
area*  of  achievement,  From  those  from  different  linguistic  culture*, 
Oreintal  Americana,  Mexican  Americana,  Indiana,  and  Puerto  Rican* ,  the 
disadvantage  appear*  to  be  about  the  same  for  all  area*  tested. .. .The 
Negroes'  average*  tend  to  be  about  one  standard  deviation  below  those  of 
white*,  which  means  that  about  85  percent  of  Negro  acorea  are  below  the 
white  average ." 

Comparisons  of  white,  Negro,  and  Mexican  children  in  a  California 
school  district  yield  similar  conclusion*  (Jensen,  1971g).  Table  2  shows 
the  results  of  this  study  in  terms  of  the  sigma  units  (£.g.»  standard 
deviation  of  the  teat  scores  in  the  white  sample)  by  which  the  minority 
group  falls  below  the  white  group.  The  Stanford  Achievement  battery 


conalets  of  Word  Meaning,  Paragraph  Meaning  (Reading  Comprehension) , 

Spelling,  Language  (grammar),  Arithmetic  Computation  (mechanical  arithmetic). 
Arithmetic  Concepts,  and  Arithmetic  Applications  (thought  problems).  The 
nonverbal  intelligence  tests  were  a  composite  of  the  Lorge-Throndlke  non¬ 
verbal  IQ,  Raven's  Progressive  Matrices,  and  Gesell's  Figure  Copying  Test 
(see  Figure  1).  The  Home  Index  (Gough,  1949,  1971)  is  a  25-item  inventory 


Number  of  White  Sigma  Uni  to  by  which  Minority  Group  Moons  Foil  Below  the^thlte  Men 


Sample  Size  Ql) 


Stanford 
Achievement 
Tee  to 


Nonverbal 

Intelligence 


Adjusted 

Achieves# 


Index  (SES) 


Grade 

White 

Negro 

Mexican 

1 

285 

218 

258 

2 

229 

162 

250 

3 

281 

207 

241 

4 

237 

189 

239 

5 

242 

198 

211 

6 

219 

169 

218 

7 

388 

262 

305 

8 

356 

289 

303 

.58  1.13 

.38  1.18 


.71  1.36 

.77  1.34 


Negro 

Mexican 

s 

• 

1 

.15 

.15 

.06 

.11 

.05 

.17 

.15 

.21 

.10 

.09 

.02 

.07 

.08 

.06 

.08 

.10 

.09 
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of  socloeconlalc  tutu*  booed  on  educotlonol  ond  occupotlonol  level  of 
parenta,  material  poooeooiono  in  the  hoae,  porentol  portlclpotlon  in  the 
middle-class  ond  upper-middle  cloeo  oociol  ond  civic  activities,  and  cul¬ 
tural  ad vantages  in  the  hone,  e.£.,  music  lessons  and  art«  It  can  be  seen 
in  Table  2  that  at  every  grade  level  from  1  to  8,  the  Negro  group  Is 
further  below  the  white  group  than  is  the  Mexican  group*  and  the  difference 
is  greater  for  the  nonverbal  tests  than  for  the  scholastic  achleveaent  tests. 
Yet  on  the  Hoae  Index,  the  Mexicans  are  further  below  the  Negroes  than  the 
Negroes  are  below  the  whites.  The  relevance  of  the  Hoae  Index  is  shown  by 
its  positive  correlations  with  test  performance  within  groups,  and  in  a 
multiple-regression  equation  for  predicting  scholastic  achievement  the 
Hoae  Index  Bakes  a  unique  contribution  to  the  overall  prediction  of  achleve¬ 
aent.  Also  a  questionnaire  similar  to  that  used  in  the  Coleman  study  to 
reflect  attitudes  of  self-confidence,  self-esteem,  and  educational  aspira¬ 
tions  showed  only  small  Negro-white  differences,  while  scores  were  generally 
auch  lower  for  the  Mexican  group.  None  of  these  indices  reflects  the  added 
disadvantage  of  the  Mexicans'  bilingualism.  In  the  present  sample,  the 
percentage  of  Mexican  children  whose  parents  speak  only  English  at  home  is 
19.7  percent  as  coapared  with  96.5  percent  for  whites  and  98.2  percent  for 
Negroes.  In  14.2  percent  of  the  Mexican  hoaes  Spanish  or  other  foreign 
language  is  spoken  exclusively,  as  coapared  with  1.1  percent  for  whites 
and  0.5  percent  for  Negroes.  Many  of  the  parents  of  the  Mexican  children 
grew  up  in  Mexico  where  they  had  little  or  no  education.  Most  of  them  caae 
to  the  central  valley  of  California  (in  which  the  present  study  was  conducted) 
as  agrlcultrual  workers  living  in  overcrowded,  unsanitary  migratory  caaps 
that  follow  the  fruit  and  vegetable  crops.  Because  of  the  nomadic  life  of 
the  parents,  many  of  these  children  have  poor  records  of  school  attendance. 

The  adjusted  Achleveaent  aeans  (the  last  two  coluans  of  Table  2)  refer  to 
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the  achievement  teat  means  after  they  have  been  adjusted  by  analysis  of 
covatiance  using  intelligence  and  SBS  as  the  control  variables.  In  effect , 
these  two  columns  represent  the  sigma  units  by  which  the  minority  groups 
fall  below  the  white  in  achievement  when  all  groups  are  statistically 
equated  for  intelligence  and  SES.  The  achievement  differences  that  remain 
are  practically  negligible  and  can  be  even  further  reduced  by  including 
additional  control  variables,  such  as  motivational  and  personality  tests, 
in  the  covariance  analysis. 

On  Raven's  Progressive  Matrices,  a  nonverbal,  culture-fair  test  of  the 
f  factor  of  intelligence,  the  Mexicans  were  intermediate  between  whites  and 
Negroes,  as  shown  in  Figure  12,  despite  the  much  lower  SES  and  poorer  motiva¬ 
tion  of  the  Mexican  pupils. 

i 

Finally,  a  factor  analysis  was  performed  on  the  Intercorrelations  among 
all  the  variables  in  all  three  ethnic  groups  combined.  Four  major  factors 
emerged i  (I)  Scholastic  Achievement  and  Verbal  Intelligence,  (II)  Nonverbal 
Intelligence,  (III)  Rate  Memory  Ability,  (IV)  Socioeconomic  Status.  Minor 
factors  were  (1)  speed, motivation,  and  persistence,  (2)  Neurotlclsm,  (3) 
Bxtraveraiwc.  (4)  Age  in  months.  These  variables  are,  in  effect,  partialled 
out  of  the  major  factors.  Since  the  four  major  factors  are  orthogonal 
(l.e. ,  uncorrelated  with  one  another)  by  virtue  of  the  type  of  factor  analysis 
used  (varimax  rotation  of  the  principal  components),  each  one  can  be  viewed 
as  a  "pure"  measure  of  a  particular  factor  in  the  sense  that  the  Influences 
of  all  the  other  factors  are  held  constant.  Factor  scores  were  obtained 
for  every  pupil  on  each  of  the  four  main  factors.  (The  factor  scores  have 
an  overall  mean  of  50  and  a  standard  deviation  of  10.)  The  mean  factor 


scores  of  the  three  ethnic  groups  are  shown  for  Grades  4,  5,  and  6  (total 
N  ■  1,179)  in  Figure  13.  On  Factor  I  (Verbal  IQ  and  Achievement)  all  three 


ethnic  groups  differ  significantly  from  one  another.  On  Factor  II  (Nonverbal 
IQ)  the  Negro-white  and  Negro-Mexlcan  differences  are  significant ,  but  the 
Mexican-white  difference  Is  not.  On  Factor  III  (Rote  Memory)  the  only  sig¬ 
nificant  difference  la  between  Mexicans  and  Negroes  at  grades  4  and  5.  On 
Factor  IV  (SES)  the  Mexicans  fall  significantly  below  whites  and  Negroes, 
whose  SES  factor  scores  differ  only  slightly  in  this  school  population. 

The  test  results  for  various  minorities  reported  In  the  Coleman  study 
in  many  ways  are  paralleled  by  the  percentages  of  the  various  groups  employed 
In  professions  that  depend  upon  educational  attainments.  Weyl  (1969)  has 
auide  these  comparisons,  based  on  the  1960  U.S.  Census,  interns  of  an  Index 
consisting  of  the  ralto  of  the  total  proportion  of  the  ethnic  minority  in 
the  profession  to  the  statistical  expectation,  which  Is  the  proportion  of 
the  total  population  constituted  by  the  ethnic  minority  times  the  proportion 
of  the  population  constituted  by  the  members  of  the  profession.  .An  Index 
value  of  100  oteans  the  ethnic  group  Is  represented  In  a  given  profession 
according  to  statistical  expectation;  one  of  50  means  that  It  contributes 
half  the  expected  number  of  professionals,  and  one  of  200  means  It  supplies 
twice  the  statistical  expectation.  The  Index  figures  are  shown  In  Table  3. 


It  is  Interesting  to  note  that  Orientals,  who  in  Coleman's  study  scored 
higher  than  any  other  groups  In  non-verbal  and  mathematical  abilities,  have 
the  highest  Index  figures  In  accounting,  architecture,  engineering,  and  natural 
sciences.  Negroes,  who  were  lowest  In  nonverbal  abilities  and  relatively 


Figure  13.  Factor  scores  (Min  ■  50*  SD  •  10  within  each  grads  lavsl)  for 
four  variables  9  comparing  vhita*  Mexican-Aaerican*  and  Negro  saaples  in 
grades  4*  5*  and  6.  The  factor  scores  are  independent  of  one  another;  that 
is*  tha  scores  on  any  one  factor  reveal  differences  between  subjects  who 
are  statistically  equated  on  the  three  other  factors*  (From  Jensen*  A$71g* 
Table  6) 
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Table  3 


Index  Figures  of  the  Contribution  of  Five  Ethnic  Groups 
to  American  Professions  in  1960* 


Profession 

White 

Nearo 

Indian 

Japanese 

Chinese 

Accountants 

112 

7 

38 

166 

174 

Architects 

110 

5 

0 

232 

506 

Artists  and  Writers 

110 

16 

133 

209 

136 

College  Professors 

107 

32 

0 

143 

537 

School  Teachers 

103 

76 

86 

120 

318 

Engineers 

111 

5 

57 

124 

303 

Natural  Scientists 

109 

20 

0 

205 

438 

Lawyers  and  Judges 

111 

11 

19 

54 

53 

Clergyman 

104 

66 

124 

89 

23 

Physicians 

108 

21 

10 

182 

302 

Nurses 

106 

54 

124 

116 

76 

Technicians 

107 

36 

86 

201 

197 

All 

107 

38 

76 

139 

189 

*  Froa  Weyl  (1969,  p.  114) 
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higher  in  verbal*  show  tha  lowest  Indexes  for  professions  involving  spatial 
and  quantitative  abilities*  such  as  architecture  and  engineering*  and  are 
aost  heavily  represented  In  such  verbal  professions  as  school  teaching  and 
the  clergy, 

p* 

^  If  prejudice  and  discrimination  are  more  Important  than  abilities  In 
determining  a  group's  representation  among  the  professional  classes,  then 
it  should  be  pussling  that  two  minorities  —  the  Japanese  and  Chinese  —  who 
have  also  been  subject  to  discrimination  and  other  social  disadvantages  in 
the  United  States  should  have  considerably  higher  indexes  than  the  white 
majority.  The  group  labeled  white  In  Table  3  includes  Jews.  Their  separate 
overall  average  Is  an  Index  of  282*  which  is  by  far  the  highest*  and  nearly 
triple  the  Index  for  non-Jewlsh  whites*  although  Jews  have  been  subject  to 
prejudice  and  social  discrimination.  The  figures  of  Table  3  lend  some  support 
to  the  popular  characterisation  of  Jews  and  Orientals  as  America's  Intellec¬ 
tual  elite.  The  reasons*  undoubtedly  complex*  probably  Involve  selective 
migration*  selective  and  assortatlve  mating  patterns*  and  other  associated 
genetic  and  cultural  factors. 

Inequality  of  Schooling 

Some  writers  have  pointed  to  supposed  educational  Inequalities  as  a 
cause  of  poor  Negro  performance  in  IQ  and  achievement  tests.  Thus,  Bodmer 
and  Cavalll-Sforsa  (1970,  p.  27)  write i  "Black  schools  are  well  known  to 
be  generally  less  adequate  than  white  schools*  so  that  equal  number  of 
years  of  schooling  certainly  do  not  mean  equal  educational  attainment." 

This  statement  clearly  implies  that  the  Negro-white  scholastic  achievement 
gap  (generally  equivalent  to  2  to  4  grade  levels  at  high  school  graduation) 
is  attributable*  at  least  in  large  part*  to  the  superior  school  facilities 
enjoyed  by  white  children.  But  there  le  now  massive  evidence  which  clearly 


contradicts  this  claim. 


The  well-known  Coleman  report  (Coleman  et  el. ,  1966)  wee  funded  by 
the  U.S.  government  specifically  to  determine  the  degree  to  which  inequal¬ 
ities  in  educational  performance  are  attributable  to  Inequalities  in  school 
facilities.  This  enormous  survey  of  the  nation's  schools  found  that  very 
little  (overall ,  less  than  10  percent)  of  the  variance  among  schools  in 
scholastic  achievement  was  due  to  differences  in  school  facilities,  Including 
variables  such  as  physical  facilities,  class  size,  curricula,  teacher  sala¬ 
ries,  experience  and  qualifications,  special  services,  etc.  The  report 
concluded:  "Differences  in  school  facilities  and  curriculum  which  are  the 
major  variables  by  which  attempts  are  made  to  Improve  schools,  are  so  little 
related  to  differences  in  achievement  levels  of  students  that,  with  few 
excpetlons,  their  effects  fail  to  appear  even  in  a  survey  of  this  magnitude" 
(p.  316).  More  specifically,  the  major  findings  of  the  Coleman  study  are 
summarized  as  follows  (p.  325): 

"Taking  all  these  results  together,  one  implication  stands  out  above 
all:  That  schools  bring  little  Influence  to  bear  on  a  child's  achievement 
that  Is  Independent  of  his  background  and  general  social  context;  and  that 
this  very  lack  of  art  Independent  effect  means  that  the  inequalities  imposed 
on  children  by  their  home,  neighborhood ,  and  peer  environment  are  carried 
along  to  become  the  inequalities  with  which  they  confront  adult  life  at  the 
end  of  school.  For  equality  of  educational  opportunity  through  the  schools 
must  imply  a  strong  effect  of  schools  that  is  Independent  of  the  child's 
immediate  social  environment,  and  that  strong  Independent  effect  is  not 
present  in  American  schools." 

In  an  analysis  of  relationships  between  (a)  minority  enrollment,  (b)  IQ, 
and  (c)  reading  acorea,  on  the  one  hand,  and  (d)  pupil  expenditure, 

(e)  teacher  salary,  (f)  pupil/ teacher  ratios,  and  (&)  number  of  school 
administrators,  on  the  other  hand,  in  191  school  systems  in  California,  it 


was  found  that  the  school-related  variable#  have  negligible  correlations 
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with  IQ  and  reading  scores,  while  percentage  of  minority  enrollment  has 
very  high  negative  correlations  with  the  school's  mean  IQ  and  reading 
level*  At  the  sane  time,  there  is  a  slight,  but  nonsignificant,  positive 
correlation  between  minority  enrollment  and  the  indices  of  school  quality 
(Jensen,  1971a). 

The  fact  is  that  the  achievement  level  in  a  school  is  predictable  from 
a  number  of  demographic  characteristics  over  which  the  school  itself  has  no 
control  whatsoever.  Thorndike  (1951),  for  example,  correlated  average  IQ 
and  an  average  scholastic  achievement  index  (based  on  half  a  million  children) 
with  24  census  variables  for  a  wide  range  of  communities,  large  and  small, 
urban  and  rural.  Eleven  of  the  correlations  were  significant  at  the  1 
percent  level.  Census  variables  showing  the  highest  correlation  with  IQ 
and  achievement  were  educational  level  of  the  adult  population  (.43),  home 
ownership  (.39),  quality  and  cost  of  housing  (.33),  proportion  of  native- 
born  whites  (.28),  rate  of  female  employment  (.26),  and  proportion  of  pro¬ 
fessional  workers  (.28).  In  a  multiple  correlation  these  census  variables 
predict  IQ  and  achievement  between  .55  and  .60. 

Statistics  based  on  all  schools  (over  900)  in  hew  York  City  show  a 
strong  negative  correlation  between  pupil  expenditures  and  scholastic  achieve¬ 
ment,  since  the  school's  financial  resources  are  positively  correlated  with 
the  proportion  of  Negro  and  Puerto  Rican  enrollment  (Glttell,  1971).  The 
30  elementary  schools  in  New  York  with  a  per  pupil  expenditure  of  more  than 
$3^100  per  year  (mean  of  $1^30)  showed  reading  and  arithmetic  scores  five 
to  seven  months  below  the  scores  of  pupils  in  the  101  schools  with  an  expen¬ 
diture  below  $600  (mean  of  $551).  Teacher-pupil  ratios  in  the  high-scoring 
schools  were  more  tnan  twice  as  high  as  in  the  low-scoring  schools.  In 


other  words,  by  eny  objective  Indices  of  advantages  provided  by  the  majority 
of  schools  in  New  York,  the  minority  children  are  more  favored  than  majority 
children.  The  report  states: 

MThe  evidence  we  have  accumulated  la  somewhat  surprising.  We  have 
recorded  traditional  variables  that  supposedly  affect  the  quality  of 
learning:  class  sire,  school  expenditure,  pupil/teacher  ratio,  condition 
of  building,  teacher  experience,  and  the  like.  Yet,  there  seems  to  be  no 
direct  relationship  between  these  school  measurements  and  performance. 

Schools  that  have  exceptionally  small  class  registers,  staffed  with  experi¬ 
enced  teachers,  spend  more  money  per  pupil,  and  possess  modern  facilities 
do  not  reflect  exceptional  academic  competence"  (Glttell,  1971,  p.  2' 

Jensen  (1971a)  compared  large  representative  samples  of  Negro  and 
Mexlcan-Amerlcan  pupils  with  white  pupils  from  kindergarten  through  8th 
grade  In  largely  de  facto  segregated  schools  in  the  same  California  school 
district,  using  a  comprehensive  battery  of  tests  of  mental  abilities  and 
of  scholastic  achievement,  In  addition  to  personality  inventories  and 
Indices  of  socioeconomic  and  cultural  disadvantage.  It  was  found  that  when 
certain  ability  and  background  factors  over  which  the  schools  have  little 
or  no  Influence  are  statistically  controlled,  there  are  no  appreciable 
differences  between  the  scholastic  achievements of  minority  and  majority 
pupils.  The  study  lends  no  support  to  the  hypothesis  that  the  schools  are 
discriminating  unfavorably  against  Negro  pup* Is,  whose  average  scholastic 
achievement  was  .66  SD  below  the  white  mean.  (On  nonverbal  tests  of  intelli¬ 
gence,  the  average  difference  was  1.08  SD.)  Furthermore,  it  was  found  that 
Negro  children  are  as  far  below  the  white  IQ  mean,  in  sigma  units,  at  kinder¬ 
garten  or  first  grade  as  at  12th  grade.  If  the  schools  contributed  to  the 
Negro-white  IQ  difference,  one  should  expect  to  find  an  Increase  in  the  dif¬ 


ference  from  kindergarten  to  12th  grade.  When  race  is  entered  as  a  variable 
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Into  a  multiple  regression  equation,  along  with  a  number  of  measures  of 
mental  ability  and  social  background,  to  predict  scholastic  achievement, 
race  £er  se  makes  no  significant  independent  contribution  to  the  predic¬ 
tion.  This  means,  in  effect,  that  a  Negro  pupil  and  a  white  pupil  who  are 
^patched  for  IQ  and  home  background  will  perform  equally  well  in  school. 

The  average  Negro-white  achievement  difference  is  thus  related  to  race 
only  incidentally,  through  association  with  intelligence*  There  is  no 
evidence  that  the  schools  have  contributed  to  this  difference,  and/ in  fact, 
there  is  evidence  to  the  contrary  —  schools  tend  to  have  a  leveling  influ¬ 
ence,  so  that  Negroes  and  whites  actually  differ  less  scholastic  perfor¬ 
mance  than  in  intelligence  as  measured  by  nonverbal  tests  at  an  age  before 
the  school  could  have  had  any  appreciable  impact. 

The  fact  that  Negro  children  have  been  shown  to  lag  less  far  behind 
white  children  on  scholastic  achievement  tests  than  on  non-verbal  intelli¬ 
gence  tests  which  tap  skills  that  are  not  taught  in  school  (but  which 
predict  scholastic  performance)  belies  the  theory  which  blames  the  Negroes' 
lower  achievement  on  poor  teaching  by  the  schools.  Kenneth  Clark  (1968), 
for  example,  rejects  the  cultural  deprivation  theories  of  Negro  scholastic 
performance: 

4 

"The  picture  of  deprivation  given  by  these  theories  is  one  of  total 
stark,  bleak  deprivation.  The  degree  of  poverty  in  urban  working-class 
Negro  homes  Is  so  stark  that  the  child  has  absolutely  no  sensory  stimulation 
whatsoever.  •  •  many  of  these  studies  talk  about  lower  class  culture  as  if 
It  were  totally  Isolated  from  all  conmunlcatlon  with  the  rest  of  our  society. 
Not  one  of  these  reports,  to  my  knowledge  or  memory,  ever  talks  about  the 
reality:  there  Is  no  sub-culture  in  our  large  society  that  is  so  deprived 
as  to  be  unable  to  have  some  communication  with  the  larger  culture  through 
our  mtss  media,  television,  etc.  •  .  The  sophisticated  version  of  the  cul- 
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tural  deprivation  explanation  of  academic  retardation  for  Negro  children 
has  seemed  to  have  built  up  a  mythology  of  cultural  Isolation  that  does 
not  seem  to  be  supported  by  reality11  (pp.  181-182)*  Clark  then  goes  on 
to  blame  the  schools  for  the  academic  lag  of  Negro  children: 

"To  what  extent  are  they  not  being  taught  because  those  who  are  In 
charge  of  teaching  them  do  not  believe  that  they  can  learn»  do  not  expect 
that  they  can  learn,  and  do  not  relate  to  them  In  ways  that  are  conducive 
to  their  learning?11  (p.  183)* 

This  Is  a  currently  popular  hypothesis,  but  I  can  find  no  objective 
evidence  that  supports  It.  It  Is  not  sufficient  merely  to  note  that  there 
are  some  teachers  and  schools  which  have  undesirable  attitudes  toward 
minority  children  and  provide  an  Inferior  educational  environment  for 
such  children*  We  must  examine  those  schools  which  have  taken  pains  to 
give  Negro  children  every  advantage,  and  even  more,  than  Is  provided  for 
the  white  children,  and  In  which  the  teachers,  both  white  and  Negro,  have 
been  specially  selected  for  their  dedication  and  favorable  attitudes  toward 
minority  pupils*  Where  these  conditions  exist,  has  there  been  found  an 
appreciably  smaller  achievement  gap  between  the  races?  I  believe  there  has 
been  some  reduction  In  the  achievement  gap  In  the  California  schools  In 

k 

which  I  have  collected  data  and  where  there  has  been  a  concerted  effort  to 
give  every  advantage  to  Negro  children*  It  Is  under  these  conditions  that 
the  scholastic  achievement  difference  la  about  30  percent  less  than  the 
average  difference  In  Intelligence,  when  Intelligence  Is  measured  by 
very  non-scholastic,  nonverbal  tests*  There  la  no  reason  to  believe  that 
good  teaching  and  good  educational  facilities  will  not  Improve  Negro  schol¬ 
astic  performance*  But  there  la  equally  no  evidence  to  support  the  belief 
that  the  Negro-white  difference  that  still  persists  under  these  conditions 
Is  a  result  of  some  subtle,  invisible  discrimination  by  teachers  whose 


attitude*  and  expectation*  depress  Negro  performance. 

Teacher  Expectancy 

Credence  In  the  notion  that  lover  Negro  performance  on  IQ  tests 
results  from  teachers'  expectations  was  widely  promulgated  by  one  of  the 
most  highly  publicized  studies  in  the  recent  history  of  educational  research— 
the  famous  Pygmalion  in  the  Classroom  study  by  Rosenthal  and  Jacobson 
(1968).  The  main  thesis  of  these  authors  is  that  a  teacher's  expectation 
of  what  pupils  are  able  to  do  creates*  "self-fulling  prophecy"  which 

actually  raises  or  lovers  the  children's  IQs  and  level  of  schobstic  achieve¬ 
ments.  Thus,  Initial  differences  In  test  scores.  If  known  to  the  teachers, 
should  become  magnified  In  subsequent  testings  as  a  result  of  teacher  expec¬ 
tations.  And  similarly,  on  the  basis  of  previous  experience,  preconceptions, 
etc.  concerning  the  relative  abilities  of  Negro  and  white  children,  teachers' 
expectations  should,  according  to  this  hypothesis,  create  or  magnify  per¬ 
formance  differences  between  Negro  and  white  pupils. 

Rosenthal  and  Jacobson  (1968)  attempted  to  test  this  hypothesis  by 
having  teachers  admlnlrter  a  group  paper-and-pencll  Intelligence  test  to 
all  pupils  from  kindergarten  through  sixth  grade  In  a  South  San  Francisco 
elementary  school.  Teachers  were  told  that  the  test  was  Intended  "•  •  •  to 
predict  which  youngsters  are  most  likely  to  show  an  academic  spurt."  In 
September,  each  teacher  was  given  a  list  of  those  children  (actually  selected 
by  a  table  of  random  numbers)  who  were  supposedly  predicted  by  the  test  to 
be  most  likely  to  show  an  academic  spurt  during  the  school  year.  The  children 
were  tested  again  by  the  teachers  in  January  and  May.  The  authors'  con¬ 
clusion,  which  has  been  repeated  and  accepted  so  widely  In  educational 
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circles,  is  that  the  teachers'  expectancies  Influenced  the  mental  develop¬ 
ment  (or  test  performance)  of  the  children. 

But  the  evidence  presented  In  the  study  does  not  in  the  least  support 
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this  conclusion,  as  Is  emphatically  pointed  out  In  the  major  critical 
reviews  of  the  study  (Snow,  1969:  Thorndike,  1968) .  In  the  first  place, 
the  dais  themselves  present  so  many  bizarre  features  as  to  make  them 
totally  suspect.  For  example,  In  one  grade  the  control  group  (i.e#,  non* 
expectancy  of  a  spurt)  had  a  mean  IQ  of  311  This  Is  just  barely  at  the 
Imbecile  level;  such  defective  children  actually  are  never  enrolled  In 
regular  classes#  Even  If  we  accept  the  authors'  conclusions  without 
questioning  the  quality  of  the  data  or  their  analyses ,  the  "prophecy" 
effect  shows  up  In  only  19  pupils  in  two  grades  (one  of  which  has  the  con¬ 
trol  group  with  a  mean  IQ  of  31).  As  Thorndike  comments  In  his  review: 

"If  these  present  data  show  anything,  they  show  that  the  testing  was 
utterly  worthless  and  meaningless"  (p.  710).  Thorndike  concludes  that 
the  study  #  •  is  so  defective  technically  that  one  can  only  regret  that 
it  ever  got  beyond  the  eyes  of  the  original  investigators!  Though  the 
volume  may  be  an  effective  addition  to  educational  propagandizing,  It 
does  nothing  to  raise  the  standards  of  educational  research  #  •  .  In  conclu¬ 
sion,  then,  the  indications  are  that  the  basic  data  upon  which  this  struc¬ 
ture  has  been  raised  are  so  untrustworthy  that  any  conclusions  based  upon 
them  must  be  suspects  The  conclusions  may  be  correct,,  but  if  so  it  must  be 
considered  a  fortunate  coincidence# " 

But  are  the  conclusions  of  Rosenthal  and  Jacobson,  in  fact,  correct? 
Fortunately,  the  expectancy  hypothesis  has  since  been  subjected  to  rigorous 
tests  with  the  proper  controls  and  appropriate  methodology#  Since  Rosenthal 
and  Jacoboon  reported  finding  the  strongest  expectancy  effect  in  the  first 
grade  pupils,  Clalborn  (1969)  attempted  to  demonstrate  the  effect,  using 
procedures  similar  to  those  of  Rosenthal  and  Jacobson,  in  twelve  first- 
grade  classes#  He  found  no  evidence  of  the  expectancy  effect# 
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The  largest  study,  by  Fleming  and  Anttonen  (1971),  involved  J  *087 
second  grade  pupils  in  39  classrooms  in  22  schools  representing  two  socio¬ 
economic  levels  —  low  SES  and  middle  SES.  The  design  of  this  study  was 
more  complex  than  that  employed  by  Rosenthal  and  Jacobson,  so  that  the 
,rv#  influences  of  a  number  of  factors  could  be  assessed  —  the  effect  of  the 
teachers'  attitudes  toward  intelligence  tests,  the  effect  of  giving  the 
teacher  the  results  of  the  tea  s  vs.  withholding  test  scores^  the  effect 
of  giving  the  teacher  grossly  Inaccurate  IQs  (Inflated  by  16  points)  on 
some  children,  and  the  differential  effect  of  all  these  variables  on 
childrens  retest  performance  as  a  function  of  SES.  Two  Intelligence 
tests  were  used  (Kuhlman-Anderson  and  Primary  Mental  Abilities).  Pre- 
and  post-testing  occurred  at  the  beginning  and  end  of  the  school  year. 

All  post* testing  was  conducted  by  graduate  assistants  who  were  unaware  of 
the  nature  or  purpose  of  the  study.  The  results  of  the  post-test  analysis 
revealed  no  significant  differences  among  the  four  treatment  groups  (gift. > 
a.  Teachers  given  IQ  scores,  b.  Withholding  of  IQ  information,  c.  Teachers 
given  Primary  Mental  Abilities  percentiles,  d.  Teachers  given  IQs  Inflated 
by  16  points).  There  was  a  significant  effect  of  teacher's  opinion  of  IQ 
tests  as  assessed  by  a  questionnaire,  but  the  effect  appeared  only  for  the 
middle  SES  children.  When  teachers  were  categorised  into  three  groups 
(High,  Middle,  and  Low)  on  their  opinion  of  the  validity  of  IQ  tests,  the 
Low  opinion  teachers'  pupils,  in  the  middle  SES  classes,  received  signifi¬ 
cantly  lower  IQs  than  were  obtained  by  pupils  whose  teachers  had’ a  high 
opinion  of  IQ  tests.  The  effect  was  in  the  same  direction  for  low  SES 
children,  but  was  so  small  as  to  be  non- significant  even  with  the  large 
sample  sixes  employed.  When  teachers  were  asked  to  assess  the  accuracy  of 
the  IQ  scores  given  to  them,  based  on  knowledge  they  gained  of  the  child 
throughout  the  school  year,  they  significantly  judged  the  IQs  Inflated 


by  16  points  as  less  accurate  than  the  regular  IQs.  Fleming  and  Antonnen 
(1971,  p.  250)  conclude:  ,(It  appears  that,  in  the  real  world  of  the  teacher 
using  IQ  test  information,  the  self-fulfilling  prophecy  does  not  operate  as 
Rosenthal  hypothesizes.  We  can  only  conclude  that  teachers  are  more  sensi¬ 
tive  to  the  functioning  level  of  students  than  previously  believed,  since 
teachers,  in  fact,  identified  the  Inflated  group  as  less  accurate.  Recog¬ 
nition  of  the  deception  by  the  teachers  suggests  that  day  to  day  living 
with  the  academic  performance  and  behavior  of  children,  at  least  for  this 
group  of  teachers,  provides  more  input  than  the  results  of  an  intelligence 
test  administered  on  one  given  day. M ^ 

Varices  Motivational  Factors 

A  number  of  motivational  factors  have  been  investigated  in  attempts 
to  explain  at  least  some  of  the  Negro-white  difference  in  intelligence  test 
performance  In  terms  of  differences  in  motivation.  The  evidence  to  date 
does  not  support  the  differential  motivation  hypothesis.  This  should  not 
be  too  surprising,  since  experimental  studies  of  the  effects  of  motivational 
factors  on  intelligence  testing  have  generally  shown  either  very  email  or 
nonsignificant  effects,  and  when  differences  have  been  found  they  tend  to 
show  that  conditions  most  typical  of  those  in  which  intelligence  teats  are 
normally  given  yield  the  beat  scores.  Burt  and  Williams  (1962),  for  example, 
found  that  children  obtained  slightly  higher  scores  when  taking  tests  for 
school  promotion  rather  than  for  experimental  purposes.  Intelligence  tests 
are  quite  insensitive  to  external  motivational  manipulations.  Tiber  and 
Kennedy  (1964)  tested  middle  and  lower-class  white  children  and  lower-class 
Negro  children  with  and  without  several  different  incentives,  such  as  praise 
after  each  test  item,  verbal  reproof,  and  candy  reward.  These  various 
testing  conditions  had  no  significant  effects  on  Stanford-Binet  IQs  and 


shoved  no  interaction  vith  social  class  or  race.  Tiber  and  Kennedy  con¬ 
cluded  that  the  IQ  differences  usually  found  between  such  social  class 
and  racial  groups  cannot  be  attributed  to  motivational  differences.  This 
conclusion  is  too  sweeping!  of  course!  since  other  motivational  factors 
not  under  the  experimenter 's  control  could  affect  test  performance.  But 
the  fact  remains  that  scopes  on  IQ  tests  have  proved  highly  resistant  to 
experimental  manipulations  of  incentives  and  motivational  sets. 

Self-Concept 

The  testae's  self-concept  or  self-esteem  has  been  claimed  to  be  an 
important  determinant  of  test  performance!  and  Negro-vhlte  IQ  differences 
have  been  attributed  to  the  purported  lover  self-confidence  and  self-esteem 
of  Negro  children,  at  least  in  test  situations*  The  dozen  or  so  studies  of 
this  topic  are  about  evenly  divided  in  supporting  or  failing  to  support 
some  hypotheses  related  to  this  issue  (Zlrkel  and  Moses,  1971).  But  the 
present  evidence  is  so  ambiguous  that  no  really  strong  conclusion  in  either 
direction  seems  to  have  emerged.  What  has  not  been  «t  all  consistently 
shown,  however,  is  that  assessments  of  self-concept  (or  self-esteem,  etc.) 
jointly  (a)  differ  for  Negroes  and  whites,  (b)  are  correlated  with  IQ  or 
scholastic  achievement,  and  (c)  are  not  merely  a  reflection  of  the  pupil's 
more  or  less  objective  appraisal  of  his  own  scholastic  standing  and  aptitudes. 
Inventories  intended  to  assess  the  pupil's  self-concept  of  his  abilities 
typically  contain  items  such  as,  "I  feel  that  I  just  cannot  learn,"  "How 
do  you  compare  in  ability  with  your  friends  (or  classmates)?”  "Do* you  have 
the  ability  to  complete  high  school  (or  college)?"  etc.  ($•!•»  Anderson 
t  Johnson,  1971,  p.  295).  If  pupils'  answers  to  such  questions  In  any  way 
reflect  an  awareness  of  their  standing  among  their  ago  mates  In  scholastic 
ability,  It  should  not  be  surprising  that  their  self-concept  scores  are 
correlated  with  objective  measures  of  Intelligence  and  scholastic  perfor- 


nance.  Children  are  quite  perceptive  about  the  relative  standing  of  them¬ 
selves  and  their  schoolmates  In  "brightness •  " 

Coleman  at  al.  (1966,  p.  323),  In  the  largest  study  employing  a  pupil 
attitude  and  self-concept  inventory,  found  one  attitude  questionnaire  item 
which,  far  more  than  any  others,  differentiated  minority  and  white  children 
and  also  correlated  with  scores  on  intelligence  teats*  It  was  the  item 
"good  luck  is  more  important  than  hard  work  for  success,"  which  is  referred 
to  as  a  "control  of  environment"  attitude.  The  largest  differences,  which 
were  found  in  the  ninth  grade,  indicate  that  those  minority  pupils  (Negro, 
Mexican  American,  Indian,  and  Puerto  Rican)  who  disagree  that  "good  luck 
is  more  important  than  hard  work"  obtain  significantly  higher  verbal  test 
scores,  on  the  average,  than  white  pupils  who  agree  with  the  statement. 

Thus  it  is  clear  that  the  factor  tapped  by  this  particular  question  is  cor¬ 
related  with  verbal  lncelllfence  (to  about  the  same  degree  in  all  ethnic 
groups)  and  also  shows  significant  ethnic  group  differences*  (The  corre¬ 
lation  of  this  item  with  nonverbal  intelligence  is  considerably  lower,  but 
is  still  significant.)  But  the  causal  connection  between  response  to  this 
questionnaire  item  and  intelligence  scores  is  not  established*  Does  the 
attitude  directly  affect  test  performance,  or  are  less  Intelligent  pupils 
merely  more  likely  to  attribute  success  to  "good  luck"  rather  than  to 
"hard  work"?  The  latter  explanation  seems  more  probable*  Gough  (1953) 
was  able  to  produce  a  noocognltive  "intelligence  test*,"  made  up  of  "per so n- 
allty"-type  questions,  which  correlated  remarkably  with  scores  on  standard 
intelligence  tests.  Not  a  single  Item  of  the  Gough  questionnaire  calls  for 
mental  ability  per  se.  All  the  Items  are  questions  such  as  "I  have  often 
been  frightened  In  the  middle  of  the  night"  (keyed  False),  and  "I  gossip 
a  little  at  times"  (keyed  True).  Few  would  argue  that  being  frightened 
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«t  night  will  lover  one's  Intelligence ,  or  that  by  gossiping  one  can  raise 
his  IQ.  Belief  In  "luck"  probably  falls  Into  this  same  category  of  atti¬ 
tude  items  that  comprise  Gough's  non-intellectual  intelligence  test. 

The  study  which  has  used  what  Is  probably  the  most  elaborate  and 
^most  reliable  Index  of  self-esteem,  the  42-ltea  Coopersmlth  Self-Esteea 
Inventory,  administered  to  groups  of  white,  Negro,  and  Puerto  Rican  5th 
and  6th  graders,  matched  for  SES  and  IQ,  came  to  this  conclusion:  "Support 
was  thus  given  for  the  growing  number  of  studies  which  Indicate  that  the 
self-concept  of  Negro  children  does  not  differ  significantly  from  and  aay 
even  be  higher  than  that  of  white  children.  It  also  appears  that  the 
self-concept  of  Puerto  Rican  children  Is  significantly  lower  not  only  than 
the  self-concept  of  white  children,  as  shown  In  the  alnlaal  aaount  of 
previous  research,  but  also  than  that  of  Negro  children"  (Zlrkel  6  Moses, 
1971,  p.  260).  The  fact  that  the  ethnic  groups  were  selected  so  as  to  be 
highly  slallar  In  SES  and  IQ  aakes  the  results  rather  tenuous.  If  It  Is 
dalaed  that  lower  IQs  are  partly  a  result  of  poor  self-concept,  then 
astchlng  ethnic  groups  for  IQ  and  SES  could  well  alnialte  differences  In 
the  self-concept  scores. 

Coapstltlpn  and  Failure  Threat.  Still  another  notlvatlonal  theory  of 
low  Negro  IQ  and  scholastic  attainment,  originally  suggested  by  the  experi¬ 
mental  research  of  Irvin  Rats  (1964,  1968),  holds  that  Negro  teat  performance 
is  depressed  by  a  constellation  of  factors  comprised  of  (a)  failure  threat  — 
the  Negro's  expectancy  of  a  low  probability  of  success  in  competition  with 
whites  or  white  norms  on  an  Intelligence  test,  and  (b)  social  threat  — 
emotional  responses  of  fear,  anger,  and  humiliation  that  are  presumably 
detrimental  to  performance  and  may  be  elicited  by  a  white  examiner,  especially 
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if  the  examiner  it  perceived  as  unsympathetic,  auparcllioua,  and  authori¬ 
tarian.  Kata  has  tasted  cheat  hypotheses  experimentally  by  administering 
test-like  tasks  to  Negro  college  students  with  and  without  instructions 
that  it  was  or  was  not  an  intelligence  test,  that  the  testeea  *ere  or  were 
not  competing  with  whites  or  white  normst  with  white  or  Negro  examiners, 
threatening  or  friendly  examiners,  and  with  or  without  external  threats 
such  as  strong  electric  shock.  This  research,  although  lnterestlug  and 
important  in  Its  own  right,  has  unfortunately  been  misrepresented  as  indi¬ 
cating  that  these  situational  factors  manipulated  in  Katx's  experiments 
affect  Negro  performance  on  standard  intelligence  tests  and  in  situations 
that  are  typical  of  those  in  which  intelligence  tests  are  ordinarily  admini¬ 
stered  (e.g.,  Watson,  1970).  It  has  not  been  demonstrated  that  the  effects 
hypothesised  by  Rats  account  for  any  of  the  Negro-white  difference  in  IQ 
as  measured  by  any  of  the  standard  individual  or  group  administered  tests 
of  intelligence.  Whether  or  not  it  is  possible  significantly  to  Influence 
subjects'  performance  on  certain  experimental  tasks,  specially  selected  for 
their  sensitivity  to  distraction  and  emotional  arousal,  under  conditions 
that  are  very  atypical  of  ordinary  intelligence  testing  (such  as  threatening 
Instructors,  examiners  acting  hostile  and  authoritarian,  and  threat  of 
electric  shock  while  performing  the  task)  is  not  at  issue. 

The  several  experiments  of  Rats  and  his  co-workers  (recently  reviewed 
by  Settler,  1970)**  did  not  use  intelligence  tests,  but  timed  experimental 
tasks  depending  mainly  on  speed  of  performance,  rather  than  mental  power. 

Such  speed  tasks  are  known  to  be  more  sensitive  to  distractions,  emotional 
states,  and  the  like.  One  of  the  tests,  for  example,  was  simple  arithemtlc  — 
but  the  subjects  were  college  students.  This  makes  sense  in  terms  of  the 
effect  Rats  was  trying  to  detect  in  his  experiment.  The  aim  was  to  use  a 
test  which  was  so  easy  that  not  intelligence  but  mainly  a  speed  factor. 


311 


highly  sensitive  to  distraction,  would  be  the  greatest  source  of  variance 
in  the  experiment .  The  experimental  task*  that  come  closest  to  resembling 
anything  found  in  standard  intelligence  tests  are  the  digit-letter  substi¬ 
tution  and  digit  symbol  tests*  which  resemble  the  digit  symbol  subtest  of 
^ the  Wechsler  Intelligence  Scale.  Aut  of  the  eleven  subtests  comprising  the 
Vechsler,  Digit  Symbol  has  by  far  the  lowest  loading  on  g  (correlated  for 
attenuation)  and  the  lowest  correlation  of  any  subtest  with  the  total  IQ. 

Thus  the  tests  used  by  Kats  could  hardly  have  been  a  better  selection  if 
the  aim  was  to  reveal  the  effects  of  situational  variables  on  performance. 

But  they  were  not  Intelligent*  tests  and  the  conditions  of  administration 
that  produced  lower  scores  were  not  typical  of  normal  testing.  Moreover, 

Kats  used  Negro  college  students,  and  since  college  students  are  selected 
mainly  for  intelligence,  this  would  have  the  effect  of  narrowing  the  range 
of  variance  that  intelligence  might  contribute  to  performance  on  the  tests, 
permitting  personality  and  emotional  factors  to  contribute  a  relatively 
larger  proportion  of  the  variance.  Then,  too,  it  should  be  noted  that  the 
Kats  experiments  are  not  concerned  with  comparing  Negro  and  white  performance 
on  teats,  but  with  showing  variation  in  Negro  performance  under  different 
testing  conditions.  So  we  do  not  know  how  much  Negro-white  difference  on 
any  test  would  be  accounted  for  by  the  Kats  hypotheses.  The  magnitude  of  the 
score  decrements  found  by  Kats,  even  under  the  most  extremely  unfavorable 
conditions,  are  small  in  relation  to  the  standard  deviation  in  the  population 
and  do  not  invariably  show  up  in  the  predicted  direction  from  one  experiment  to 
another.  When  results  are  in  the  opposite  direction  to  the  hypothesis,  it 
seems  not  to  cast  doubt  on  the  hypothesis  but  to  give  rise  to  ad  hoc  rationa¬ 
lisations,  such  as,  "In  the  last  study  the  results  when  the  tester  was  Negro 
were  in  the  opposite  direction,  regardless  of  the  kind  of  feedback  used. 


There  nay  be  a  simple  regional  explanation  for  these  contradictory  findings, 
since  the  earlier  experiment  vas  done  in  Florida,  and  the  latter  one  in 
Tennessee.  Perhaps  the  Negro  student  in  the  Deep  South  is  more  fearful  of 
competition  with  white  peers  than  is  the  Negro  student  in  the  Upper  South11 
(Nats,  1968,  p.  281). 

Race  of  Examiner.  Despite  the  many  conjectures  (see  Settler,  1970, 
pp*  141-144)  that  the  race  of  the  examiner  affects  Negro-white  differences  on 
actual  intelligence  tests,  the  rather  meagre  evidence  which  exists  does  not 
support  this  belief.  The  most  adequate  study  Intended  to  examine  the  testee 
and  tester  racial  Interaction  used  three  Negro  and  three  white  female  testers 
giving  the  Stanford-Blnet  Intelligence  Test  and  the  Peabody  Picture  Vocabulary 
Test  to  Negro  and  white  children  enrolled  in  a  Head  Start  program  in  Tennessee. 
Race  of  the  examiners  was  found  to  have  no  significant  effect  on  the  test 
scores  of  either  the  Negro  or  the  white  children  (Miller  6  Phillips,  1966). 
Shuey  (1966)  compared  the  19  studies  of  Negro  IQ  in  elementary  school 
children  in  the  South  where  the  testing  was  done  by  a  Negro  with  the  results 
obtained  on  all  Southern  Negro  School  children.  Shuey  concludes t  "The 
^360  elementary  school  children  tested  by  Negroes  earned  e  mean  IQ  of  80.9 
as  compared  with  a  combined  meen  of  80.6  earned  by  more  than  30,000  Southern 
Negro  school  children,  an  undetermined  but  probably  a  large  number  of  whom 
were  tested  by  white  investigators.  The  present  writer  also  calculated  the 
combined  mean  IQ  achieved  by  ^796  Southern  colored  high  school  pupils  who 
were  tested  by  Negro  adults.  This  was  82.9  as  compared  with  a  mean  of  82.1 
secured  by  nearly  9000  Southern  colored  high  school  students,  many  of  whom 
were  examined  by  white  researchers.  Prom  these  comparisons  it  would  seem 
that  the  intelligence  score  of  a  Negro  school  child  or  high  school  pupil 
has  not  been  adversely  affected  by  the  presence  of  a  white  tester"  (p.  507). 
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The  most  recent  end  comprehensive  review  of  this  topic  concludes:  "The 
experimenters'  race  effects  subjects*  picture  and  doll  preferences!  but 
may  not  Influence  their  scores  on  Intelligence  tests  and  personality 
measures"  (Settler!  1970,  p.  137). 

Differential  Test  Performance.  If  generalised  attitudes  that  depress 
Negro  but  not  white  performance  accounted  for  the  Negro-white  IQ  difference. 
It  would  be  herd  to  explain  why  some  kinds  of  tests  are  so  affected  and  not 
others,  for  Negroes  do  not  perform  poorly  on  all  kinds  of  tests.  Jensen 
(1966b)  has  shown,  for  example,  that  Negro  preschoolers  with  a  mean  IQ  19 
points  below  white  children  perform  equal  to  the  whites  on  tests  of  memory 
span  —  when  the  latter  tests  are  given  under  the  same  condltlontand  by  the 
same  examiner  as  the  IQ  tests.  But  a  factor  analysis  showed  that  the  memory 
teste  were  not  measures  of  intelligence;  they  involve  another  kind  of  mental 
ability.  In  this  study,  the  memory  test  actually  called  for  more  attention 
and  freedom  from  distraction  than  did  the  IQ  test.  Subsequent  studies 
(Jensen,  1970b,c;  1971a;  Jensen  6  Rohwer,  1970)  have  consistently  found  much 
smaller  or  nonsignificant  Negro-white  differences  on  tests  of  immsdlete 
memory  while  et  the  same  time  there  were  differences  of  more  than  one  standard 
deviation  on  intelligence  tests  administered  by  the  same  testers  under  the 
same  conditions  as  the  memory  tests.  If  motivational  factors  or  testae  and 
taster  interactions  affect  the  intelligence  score,  one  would  have  to  explain 
why  these  factors  do  not  affect  the  memory  test  scores.  It  appears  that, 

In  general,  the  degree  to  which  e  test  does  not  correlate  with  intelligence 
or  abstract,  conceptual,  problem-solving  ability,  it  falls  to  show  a  mean 
difference  between  Negroes  and  whites.  This  observation  affords  a  means 
for  assessing  motivational  d'  ferencee  in  test  performance  more  or  less  uncon¬ 
taminated  by  differences  Involving  Intellectual  ability  per  se.  If  it  is 


hypothesised  that  poor  test  performance  results  from  poor  motivation, 
inhibition  of  effort,  or  just  not  trying  as  hard  as  others,  it  is  difficult 
to  pit  this  hypothesis  against  one  which  states  that  the  difference  in  test 
performance  is  due  to  a  lesser  cognitive  ability  for  dealing  with  g  mate* 
rial,  l.e.,  concepts,  relationships,  and  abstractions,  if  one  and  the  same 
test  is  used  to  assess  motivation  and  intelligence,  for  then  motivation  and 
mental  ability  ar'e  confounded  in  the  testing  situation. 

To  get  around  this  methodological  problem, a  motivation-sensitive  test 
involving  speed  and  persistence  was  devised  so  as  to  maximise  dependence 
upon  effort  and  minimise  dependence  on  cognitive  ability,  particularly  of 
the  kind  characterised  by  j*  This  experimental  task,  called  the  Haklng  X's 
test,  is  one  kind  of  objective  assessment  of  test-taking  motivation.  It 
gives  an  indication  of  the  subject's  willingness  to  comply  with  instructions 
in  a  group  testing  situation  and  to  mobilise  effort  in  following  these  in¬ 
structions  for  a  brief  period  of  time.  The  test  Involves  no  Intellectual 
component,  although  it  nay  involve  soma  motor  skills  factor*  But  most  of 
the  individual  differences  in  scores  is  attributable  to  the  subjects9  moti¬ 
vation  and  effort*  The  test  consists  of  two  parts.  On  Fart  I  the  subject 
is  asked  simply  to  make  X's  in  a  series  of  squares  for  a  period  of  exactly 
90  seconds*  In  this  part  the  instructions  make  no  mention  of  speed;  they 
merely  tell  the  child  to  make  X's  in  the  "boxes."  The  maximum  possible 
score  on  Fart  I  Is  150,  since  there  are  150  "boxes"  provided  in  which  the 
child  can  make  X's*  After  a  2-minute  rest  pause,  the  child  turns  the  page 
of  the  test  booklet  to  Fart  II.  Now  the  child  is  instructed  to  show  how 
much  better  he  can  perform  than  he  did  on  Fart  I  and  to  work  as  rapidly  as 
possible.  Again,  he  is  given  90  seconds  to  make  as  many  X's  as  possible  in 
the  150  "boxes"  provided*  The  significant  improvement  in  score  from  Fart  1 
to  Port  II  ahov*  that  th*  t«at  i*  omaltiv.  to  th*  activating  lnatructlona. 
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This  test  has  also  shown  greater  sensitivity  to  teacher  and  experimenter 
differences  than  is  found  with  intelligence  or  achievement  tests.  The 
Making  X's  test  was  given  to  all  the  4th,  5th,  and  6th  graders  in  an 
urban  school  system  (1588  whites  and  1242  Negroes).  At  each  grade  level, 
the  Negro  mean  score  was  equal  to  or  slightly  higher  than  the  white,  and 
the  gain  from  Part  1  to  Part  II  was  significantly  higher  for  Negroes  than 
for  whites.  Thus,  on  this  non-cognltlve,  motivation-sensitive  test  there 
is  no  evidence  that  Negro  children  perform  less  well  than  white  children; 
if  anything,  just  the  opposite  is  true.  The  same  tester,  in  the  same  session, 
also  administered  a  standard  virbal  and  nonverbal  intelligence  test  to  all 
these  children.  The  average  white-Negro  differences  in  sigma  units  (based 
on  the  white  SD)  were  1.63  for  the  verbal  IQ  and  1.70  for  the  nonverbal  IQ 
(Jensen  6  Rohwer,  1970,  pp.  55-71).  (These  differences  are  equivalent  to 
about  26  and  27  IQ  points.) 

It  is  sometimes  claimed  that  lower  performance  on  IQ  tests  results 
from  poor  attention,  distractablllty,  carelessness ,  inability  to  follow 
directions,  and  the  like.  So  a  test  was  devised  to  measure  these  factors 
independently  of  intellectual  ability  £er  se.  The  test  makes  no  demands 
on  knowledge,  g9  or  memory.  It  is  called  a  Listening-Attention  Test.  It 
is  administered  in  the  classroom  by  means  of  a  tape  recorder.  High  scores 
on  the  Listening-Attention  test  indicate  that  the  subject  is  able  to  hear 
and  distinguish  correctly  the  numbers  spoken  by  the  voice  on  the  tape,  and 

4* 

to  follow  directions,  keep  pace  with  examiner,  and  mark  the  answer  sheet 

A 

properly.  The  procedure  is  quite  simple.  The  child  is  provided  with  a 
two-page  answer  booklet  containing  columns  of  paired  numerals,  10  pairs  to 
a  column;  each  column  is  headed  by  a  capital  letter,  alphabetically  begin¬ 
ning  with  A.  A  clear  male  voice  from  the  recorder  says,  "Put  the  point 


of  your  pencil  on  the  letter  A.  Now,  I  an  going  to  say  one  number  In  each 
pair,  and  you  should  cross  out  the  number  I  say  —  cross  It  out  with  an  X. 
Ready?  2  -4-8-9-3-,"  etc.  The  numbers  are  spoken  at  a  2-second 
rate.  At  the  beginning  of  each  series  (10  In  all),  the  subject  Is  told  to 
put  his  pencil  on  the  letter  at  the  top  of  the  list.  This  test,  too,  was 
given  to  all  4th,  5th,  and  6th  graders  (1423  whites,  1214  Negroes)  In  an 
urban  school  system.  There  was  no  significant  white-Negro  difference  in 
mean  scores  on  this  test  at  any  grade  level  (Jensen  6  Rohwer,  1970,  pp.  58- 
60). 

It  might  be  argued,  however,  that  children  perceive  whether  a  test  Is 
or  Is  not  really  an  Intelligence  test,  no  matter  what  the  examiner  says  or 
how  it  Is  labeled,  and  that  this  recognition  depresses  the  performance  of 
the  Negro  pupils.  This,  too,  can  be  experimentally  controlled. 

A  technique  that  lends  Itself  Ideally  to  this  purpose  Is  the  free 
recall  of  uncategorized  and  categorized  Hats,  abbreviated  FRU  and  FRC, 
respectively.  The  FRU  procedure  consists  of  showing  the  subject  twenty 
familiar  and  unrelated  objects  (g.£. ,  ball,  book,  brush,  toy  car,  gun) 
one  at  a  time,  and  after  the  whole  set  has  been  thus  exposed,  asking  the 
subject  to  recall  as  many  of  the  items  as  he  can  remember.  The  same  proce¬ 
dure  is  repeated  for  five  trials,  each  time  presenting  the  Items  in  a  dif¬ 
ferent  random  order.  The  subject's  score  is  the  total  number  of  items  he 
recalls  correctly  on  each  trial;  the  items  may  be  recalled  in  any  order  that 
they  come  to  mind.  This  kind  of  rote  memory,  it  has  been  found,  shows  little 
or  no  correlation  with  IQ.  But  by  a  seemingly  little  change  In  our  set  of 
Items,  we  can  turn  this  procedure  Into  an  Intelligence  test  showing  a  very 
substantial  correlation  with  standard  IQ  tests  (Glasman,  1968).  This  Is  the 
FRC  procedure,  which  Is  exactly  the  same  as  FRU  as  regards  Instructions  and 
requirements  of  the  task.  But  In  FRC  the  lists  are  composed  of  Items  which 
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can  be  grouped  into  several  conceptual  categories,  such  as  furniture, 
vehicles,  clothing,  tableware,  etc.  The  single  items,  however,  are  always 
presented  in  a  random  order  on  each  trial  without  reference  to  their 
conceptual  categories.  The  sane  subjects  are  never  given  both  FRU  and  FRC, 
so  there  is  no  basis  for  any  subject's  perceiving  one  test  as  being  dif¬ 
ferent  from  the  other.  Subjects  are  assigned  at  random  to  either  the  FRU 
or  the  FRC  test.  Both  groups  have  the  seme  examiner,  the  same  instructions, 
and  to  all  outward  appearances  the  two  tests  do  not  differ  in  content,  dif¬ 
ficulty,  purpose,  or  demands  made  upon  the  subject.  There  is  no  reason 
whatsoever  that  FRU  and  FRC  should  elicit  different  test-taking  attitudes 

i 

or  motivational  states.  However,  subjects  who  do  not  spontaneously  tend  to 
"cluster"  the  items  of  the  FRC  list  into  conceptual  categories  in  recalling 
them,  perform  no  better  on  FRC  than  on  FRU.  The  degree  to  which  a  subject 
"clusters"  the  items  conceptually  (a  tendency  which  generally  Increases 
from  the  first  to  the  fifth  recall  <rlal)  is  related  to  the  amount  he  is 
able  to  recall.  It  is  both  this  amount  recalled  and  especially  the  concep¬ 
tual  clustering  tendency  itself  which  are  correlated  with  IQ.  When  there 
is  little  or  no  clustering,  there  is  also  no  appreciable  correlation  with 
IQ.  It  then  becomes  a  test  of  sheer  rote  memory,  which  is  psychologically 
quite  different  from  the  j|  factor  of  intelligence  tests. 

When  the  FRU  and  FRC  procedures  were  given  to  groups  of  Negro  and  white 
4th  graders,  what  was  found?  First,  there  was  a  slight  but  nonsignificant 
(£  <  .162)  difference  between  Negro  and  white  ecores  (l*f.  •  total  recall  over 
five  trials)  in  the  FRU  tv  jt  (Jensen  4  Rohwer,  1970,  pp.  103-118).  On  the 
FRC  test,  however,  the  recall  score  of  the  white  children  very  significantly 
(£  <  .014)  exceeded  the  Negro  mean,  by  about  one  standard  deviation,  as  shown 


in  Figure  14 


Note  that  the  Negro  group's  performance  in  the  non-categorized  lists  are 
hardly  distinguishable.  Whites t  however,  had  much  better  recall  on  the 
categorized  as  compared  with  the  non-categorized  lists.  The  greatest 
differences,  however,  were  found  in  the  clustering  score  for  the  FRC  test. 
This  score  indicates  the  degree  to  which  the  subject  conceptually  clusters 
the  items  in  their  order  of  output  in  recall.  The  more  items  of  the  same 
category  that  are  recalled  adjacently  in  sequence,  the  higher  is  the  clus¬ 
tering  score.  The  clustering  measure  Itself  is  made  to  be  Independent  of 
the  amount  recalled.  The  Negro-white  difference  in  overall  clustering  score 
was  great  (£  <  .005),  and  while  the  white  group  showed  a  marked  regular  in¬ 
crease  in  clustering  from  trial  1  to  5,  there  was  no  Increase  across  trials 
in  the  Negro  group. 


It  is  impossible  to  account  for  the  lack  of  a  significant  Negro-white 
difference  in  FRU  and  the  marked  difference  in  FRC  in  terms  of  differences 
in  test-taking  attitudes,  motivation,  and  the  like.  The  racial  difference 
in  this  case  is  clearly  attributable  to  the  different  cognitive  processes 
involved  in  these  tests. 

There  are  other  tests  which  do  not  look  anything  like  most  Intelligence 
tests  but  which  in  fact  correlate  with  IQ  and  also  show  significant  Negro- 
white  differences.  The  Harris-Goodenough  "Draw-a-Man"  test  is  an  example. 
The  child  is  merely  led  to  believe  this  is  a  test  of  his  drawing  ability  and 
is  told  to  draw  a  man  on  a  blank  sheet  of  paper.  The  drawings  are  scored 
against  age  norms  for  their  degree  of  maturity.  We  gave  this  test  to 
classes  of  Negro  and  white* pupils  from  kindergarten  through  6th  grade, 
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Figure  15.  Amount  of  clustering  In  free  recall  of  categorized  lists. 


removed  all  identification  from  the  tests,  and  sent  them  away  for  scoring 
by  an  expert  who  knew  nothing  of  the  raciai  composition  of  tne  samples. 

At  every  grade  there  were  substantial  differences  (the  median  difference 


being  12  IQ  points)  favoring  the  white  pupils  (Jensen  &  Rohwer,  1970,  pp. 
d  86-89).  This  test,  however ,  is  not  a  very  good  measure  of  g  (as  Indicated 
by  correlations  of  only  .4  to  .5  with  Raven's  matrices)  and  may  be  more 
culturally  loaded  than  some  tests  of  g  which  show  larger  Negro-white  differ¬ 
ences.  (A  review  of  other  studies  of  Negro-white  differences  on  the  Draw- 
a-Man  test  is  provided  by  Shuey,  1966,  pp.  24-27;  83-84). 

Language  Deprivation 

The  use  of  dialect  and  often  ungraomatical  English  in  the  speech  of 
children  called  disadvantaged  lends  plausibility  to  the  popular  belief  that 
these  children's  generally  lower  IQs  and  scholastic  progress  are  attributable 
to  environmentally  caused  verbal  and  llngustlc  deficits.  We  read  that 
"Children  from  low  socioeconomic  groups  develop  deficits  in  Intellectual 
functioning  because  they  lack  adequate  Intellectual,  particularly  verbal, 
stimulation  .  •  •  children  in  these  groups  receive  less  verbal  stimulation 
from  parents  —  through  being  talked  to,  read  to,  taken  on  trips,  etc.  — 
than  children  in  middle-class  groups,  and  that  the  parents  are  usually  not 
very  good  examples  for  children  to  follow  In  learning  language”  (Purfey  6 
Harte,  1970,  p.  313).  "It  is  to  be  expected  that  children  from  homes  where 
certain  words  are  used  will  do  better  on  a  vocabulary  test  Involving  those 
words  than  will  children  from  homes  where  the  words  are  never  heard  •  .  . 
most  intelligence  tests  are  loaded  with  middle-class  content  that  is  found 
to  be  more  familiar  to  white  children  than  to  Negro  children"  (Brown,  1965, 
p.  186).  Such  statements  do  Indeed  appear  very  plausible,  even  self-evident. 

But  is  linguistic  deprivation  actually  an  adequate  explanation  of 
intelligence  differences}  The  point  is  not  at  issue  that  learning  good 


English  is  sn  advantage  to  upward  social  Mobility.  Wa  art  not  concerned 
hers  with  thaaa  stcondary  social  consequancss  of  gravuir  and  dialtcti  but 
rathar  with  tha  affact  of  languaga  on  intalliganca  and  intalliganca  tast 
scores.  Savaral  lines  of  evidence  are  highly  relevant  in  evaluating  tha 
linguistic  deprivation  hypothesis  of  intellectual  deficit. 

In  tha  first  place,  one  would  expect  that  if  languaga  differences 
played  the  predominant  role  in  the  lower  intelligence  test  performance  of 
Negroes,  they  should  obtain  their  poorest  scores  on  verbal  tests  and  do 
relatively  better  on  nonverbal  and  performance  tests.  In  fact,  just  the 
opposite  is  Most  commonly  found.  The  Wechsler-Bellevua  and  the  Wechslar 
Adult  Intelligence  Scale,  which  are  among  the  bast  individual  tests  of  Intel* 
ligence,  consist  of  eleven  subtests,  six  verbal  tests  and  five  performance 
tests,  which  yield  a  Verbal  IQ  and  a  nonverbal  or  Performance  IQ.  Every 
study  of  Negroes  tested  with  the  Uechsler  scales  reported  in  the  literature, 
except  for  those  involving  nonrepresentative  samples  such  as  delinquents 
and  prisoners,  show  higher  Verbal  IQ  than  Performance  IQ  (Shuey,  1966,  pp. 

295,  359*360,  371).  On  the  Differential  Aptitude  Teens,  Negro  children  in 
New  York,  whether  they  are  Biddle-class  or  lower-class,  were  found  to  score 
higher  on  the  Verbal  ability  test  than  on  any  of  the  other  teats  (Numerical, 
Reasoning,  Spatial)  (Lesser,  Plfer,  6  Clark,  1965).  The  nationwide  Coleman 
(1966)  survey  used  verbal  and  nonverbal  ability  teats  from  grades  1  to  12 
and  found  overall  that  Negro  children  did  better  (0.2o  to  0.3o)  on  the  verbal 
than  on  the  nonverbal  tests.  (All  other  minority  groups  **  Puerto  Rican, 
Indian,  Hex lean,  and  Oriental  —  showed  the  opposite.*®)  Moreover,  the  verbal 
deprivation  hypothesis  of  Negro  IQ  deficit  should  predict  that  the  most 
disadvantaged  Negroes  with  the  lowest  IQ  —  those  in  the  rural  South  —  should 
show  a  greater  verbal  deficit  relative  to  their  nooverbal  test  score  than 
would  be  found  in  the  comparatively  more  advantaged  Negroes  with  higher  IQs 


in  the  urban  North.  But  Coleman  actually  found  juat  tha  oppoaitt.  Tht 
largaat  dlaparity  between  varbal  and  nonverbal  scores*  in  favor  of  tha 
varbal9  showed  up  In  Negroes  of  tha  nonmetropolitan  South.  Urban  Negroes 
of  tha  Northeast*  Midwest 9  and  Western  reglons9  in  fact9  average  two  c* 
three  points  higher  on  the  nonverbal  than  the  verbal  tests  beyond  grade  3. 
Here,  then,  is  a  massive  set  of  data  which  goes  directly  counter  to  the 
predictions  of  the  verbal  deprivation  hypothesis:  The  presumably  moat 
deprived  Southern  Negroes  actually  do  better  on  the  verbal  tests9  the  com¬ 
paratively  least  deprived  Northern  Negoree  do  better  on  the  nonverbal  tests. 
(On  both  verbal  and  nonverbal  tests*  the  Northern  and  Urban  Negroes  excel 
over  the  Southern  Negroes*  but  the  disparity  is  less  on  the  verbal  tests. 
This  appears  paradoxical  in  terms  of  verbal-environmental  deprivation 
theories  of  Negro  intelligence.) 

Do  lower-class  Negro  children  fall  to  understand  white  or  Negro 
middle-class  examiners  and  teachers*  and  even  their  own  middle-class 
schoolmates*  because  of  differences  in  accent*  dialect*  and  other  aspects 
of  language  usage?  This  proposition  was  examined  in  an  ingenious  experiment 
by  Krauss  and  Rotter  (1968).  The  groups  they  compared  were  lot?  SES  Negro 
children  in  Harlem  and  middle  SR8  white  children  in  the  borough  of  Queens. 
Two  age  levels  were  used:  7-year  olds  and  12-year  olds.  Half  the  children 
in  each  group  acted  as  speakers  and  half  as  listeners.  The  speaker's  task 
wee  to  describe  a  novel  figure  presented  to  him.  The  listener's  task  was 
to  pick  out  this  figure  from  a  multiple-choice  set  of  other  figures  solely 
on  the  basis  of  the  speaker's  description.  The  novel  figures*  drawn  on 
cards*  were  nonrepresentatlonal  and  were  intentionally  made  difficult  to 
name*  so  that  they  would  elicit  a  wide  variety  of  verbal  descriptions.  The 
speakers  and  listeners  were  paired  so  as  to  have  every  possible  combination 
of  age  and  race  (or  SB8).  (It  must  be  rememberd  that  race  and  SES  are 


completely  confounded  in  this  experiment*)  The  score  obtslned  by  each  pair 
of  subjects  was  the  number  of  figures  the  listener  could  correctly  identify 
from  the  speaker's  v^ocriptlon.  The  results:  the  Jargest  contribution  to 
total  variance  of  scores  was  the  race  (or  SES)  of  the  listener;  the  second 
largest  contribution  was  the  ^ge  of  the  listener.  In  other  words,  the  7- 
year  old  white  (middle  SES)  children  did  better  as  llstene.s  than  the  iz-year 
old  Negro  (low  SES)  children.  The  speaker's  age  was  the  third  largest  source 
of  variance.  The  race  of  the  speaker,  although  a  significant  source  of 
variance,  was  less  than  one-tenth  as  great  as  the  race  of  the  listener.  In 
both  age  groups,  the  rank  order  of  the  mean  scores  for  each  of  the  four 
possible  speaker-listener  combinations  were,  from  highest  to  lowest:  white 
speaker-white  listener;  Negro  speaker-white  listener;  white  speaker-Negro 
listener;  Negro  speaker-Negro  listener.  The  authors  conclude:  "...no 
support  was  obtained  for  the  hypothesis  that  intra-status  communication  is 
more  effective  than  Inter-status  communication"  (Krauss  6  Rotter,  1968,  p. 
173).  While  these  results  seem  paradoxical  In  terms  of  the  linguist  dif- 
ference  theories,  they  could  be  predicted  completely  on  the  basis  of  mental 
age  obtained  on  a  nonverbal  Intelligence  test,  such  as  Raven's  matrices. 

The  rank  order  of  the  mean  of  all  possible  race  x  age  combinations  of  speakers 
and  listeners  could  be  predicted  by  the  simple  formula  MA#  +  2H6^,  where  M k 
s  mental  age,  8  la  speaker,  and  L  Is  listener.  This  Is  consistent  with  the 
hypothesis  that  It  Is  Intelligence  rather  than  language  usage  £er  se  which 
Is  the  more  Important  factor  In  communication.  The  results  of  several  other 
studies  of  Negro-white  differences  based  on  speaker-listener  interactions 
are  consistent  with  this  hypothesis  and  contradict  the  verbal  deficit  hypo¬ 
thesis  (Harms,  1961;  Eisenberg,  Berlin,  Dill  6  Sheldon,  1968;  Weener,  1969; 
Pelsach,  1965). 
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Does  the  disparity  between  a  whit  a  middle-dess  examiner's  standard 
Bngllsh  and  tha  Negro  child's  ghatto  dlalsct  work  to  tha  disadvantage  of 
tha  Nagro  child  In  a  verbally  administered  individual  IQ  test  such  aa  tha 
Stanford  Binetf  Quay  (in  press)  attempted  to  answer  this  question  by  having 
a  linguist  whose  speciality  is  the  Negro  dialect  translate  the  Stanford- 
Binet  into  the  Negro  dialect.  This  form  of  the  teat  was  administered  by 
two  Negro  male  examiners  to  50  1-year-old  Negro  children  in  a  Headstart 
program  in  Philadelphia.  Another  50  children  selected  at  random  from  the 
same  Headstart  classes ,  were  given  the  test  in  standard  Bngllsh.  The 
result:  no  significant  difference  (Negro  dialect  fora  was  0.70  IQ  points 
higher  than  standard  fora).  The  author  notea  ".  .  .  it  is  interesting  that 
verbal  items  were  passed  with  greater  frequency  than  performance  items.  .  ." 
"The  analysis  of  item  difficulty  raises  questions  about  the  existence  of 
either  a  language  'deficit'  or  a  language  'difference'  for  Negro  children 
having  the  experiences  of  the  present  So.  At  least  thalr  comprehension  of 
tha  standard  Bngllsh  of  tha  Binet  was  not  impaired." 

Linguists  and  child  psychologists  who  study  the  development  of  language 
are  now  finding,  contrary  to  the  popular  belief,  that  Negro  children, 
especially  lower-class  Negro  children,  ere  actually  somewhat  precocious  in 
the  most  fundamental  aspects  of  language  development  as  compared  with  middle 
and  upper-middle  class  white  children.  Barats  (1970),  a  soclollnguist  and 
student  of  language  development  in  Negroes,  has  argued  that  the  Negro  child 
is  linguistically  advanced  compared  to  the  middle-class  white  child. 

Batwisle  (1970)  has  carried  out  a  serlee  of  studies  of  the  most  basic  aspects 
of  language  development  based  lergely  on  children's  free  word  essoclationa. 
Children  are  asked  to  give  "the  first  word  you  think  of"  in  response  to  a 
standard  set  of  stimulus  words.  The  words  represent  different  degrees  of 
rarity  and  different  grammatical  form  classes  -  nouns,  verbs,  adjectives. 
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etc.  The  nature  of  the  child's  associations  to  the  stimulus  words  follows 
a  lawful  developmentsjsequence.  It  is  the  type  of  response  rather  than  the 
specific  content  of  the  response  that  is  most  important.  Younger  children, 
for  example,  are  much  more  likely  to  give  a  syntactic  phrase  completion  , 
response  to  a  stimulus  word  while  older  children  will 

respond  with  another  word  of  the  same  grammatical  form  class,  called  a 
paradigmatic  association.  For  example,  to  the  stimulus  word  cat  the  less 
mature  child  may  respond  with  "drinks  milk"  or  "nice";  the  linguistically 
more  mature  child  is  likely  to  respond  with  "dog"  (a  noun  of  the  same  form) 
or  "animal"  (a  noun  of  a  supraordlnate  category).  Or  take  the  stimulus  word 
begin.  The  less  mature  respond  with  "building  a  house,"  or  "to  cry"  or  "to 
eat,"  or  "with"  —  all  responses  showing  a  knowledge  of  how  the  word  is  used 
syntactically.  Older  children  respond  to  be^in  with  "start,"  "end,"  "stop," 
and  the  like*  Children  ages  4  and  3  are  also  more  apt  to  give  so-called 
klang  associations  than  older  children,  g.j.,  begin  —  "chin"  or  "lyn;" 
cat  —  "sat"  or  "hat,"  Although  preschoolers,  of  course,  have  never  been 
exposed  to  formal  grammar,  their  word  associations  and  their  speech  reveal 
that  they  have  already  learned  considerable  grammar,  as  Indicated  by  knowledge 
of  plurallsatlon,  verb  inflections,  etc. 

Now,  what  Bntwlsle  (1970)  has  found  in  several  studies  is  that  in  terms 
of  these  very  basic  developmental  milestones  in  children's  acquisition  of 
language,  low  SB8  Negro  children  show  a  more  precocious  rate  of  development 
than  middle  SE8  white  children.  She  writes:  "Word  associations  of  black  and 
of  white  elementary-school  children  reveal,  contrary  to  expectations,  that 
slum  children  are  apparently  more  advanced  linguistically  than  suburban 
children  at  first  grade..."  But  here  is  the  interesting  point:  "White 
fltallcs  added}  first-grade  slum  children  of  average' IQ  give  paradigmatic 
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responses  to  about  tho  sans  extent  as  gif tod  (IQ  130)  auburban  children, 
and  although  inner-city  blac*  firat-gradara  of  average  IQ  lag  behind  inner 
city  white  firat-gradera  they  give  More  paradigmatic  (J.f.,  Mature)  reaponaea 
:han  white  auburban  firat-gradera  of  average  IQ.  Thua,  at  firat  grade  the 
white  child  la  allghtly  ahead  of  the  black  child  when  both  are  reared  in  the 
inner  city,  but  the  black  sIum  child  exceeda  the  white  auburban  child.  The 
euperiorlty  la  ahort-llved9  however,  for  by  third  grade,  auburban  children  ~ 
whether  blue  collar  or  upper-«lddle-claaa  —  have  aurpaaaed  the  inner  city 
children,  whether  black  or  white.  •  •  the  temporary  advance  in  linguletlc 
developMent,  and  the  aubaequent  decline,  appears  to' be  typical  of  the  child 
in  a  poverty  environment"  (Entwiale,  1970).  It  may  aeea  surprising  that  the 
rate  of  language  development  should  so  markedly  decelerate  in  alum  children 
between  the  first  and  third  grades  in  school,  where  reading  and  cognitive 
enrichment  are  preswably  being  fostered.  The  nature  of  the  changes  from 
linguistic  precocity  to  linguistic  retardation  in  these  children  la  inter¬ 
esting.  Entwiale  observes:  "The  relative  developmental  position  of  blacks 
and  whites  does  shift  with  advancing  age,  however,  and  both  inner-city  blacks 
and  whites  show  a  slowed  pace  of  development  cohered  to  auburban  children 
by  third  grade.  Again,  however,  the  rate  alone  tells  only  a  small  part  of 
the  story,  for  while  the  semantic  systems  of  white  inner  city  children 
overlap  considerably  the  semantic  systems  of  white  auburban  children,  semantic 
systems  of  black  children  depart  significantly  from  both  white  groups, 
especially  for  more  complex  words."  The  main  difference,  pointed  out  in 
several  examples  mentioned  by  Entwiale,  is  that  by  fifth  grade  Negro  children's 
responses  in  the  word  association  procedure  are  more  restricted  to  a  very 
specific  context,  as  contrasted  with  responses  reflecting  broader  meaning, 
greater  generality,  conceptual  categorising,  eupraordination,  and  the  like. 
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To  explain  these  findings,  Entwisle  Mentions  such  factors  as  the 
greater  restriction  of  television  viewing  imposed  on  suburban  preschoolers, 
lack  of  sufficient  reinforcement  for  learning  after  school  entry  afforded 
to  slum  children,  and  a  "lack  of  environmental  forces  to  encourage  semantic 
development."  However,  there  is  another  possible  interpretation  of  these 
findings  which  brings  them  theoretically  under  the  purview  of  a  much  broader 
range  of  findings  in  developmental  psychology.  First,  there  is  a  fundamental 
biological  principle,  so  general  that  it  holds  both  across  species  and  within 
a  given  species,  which  states  that  the  more  prolonged  the  Infancy,  the  greater 
In  general  is  the  cognitive  ability  of  the  species  at  maturity.  Precocity  of 
early  motor  development,  as  assessed  by  Infant  tests,  is  negatively  correlated 
with  IQ  at  maturity  among  whites;  and  low  SES  white  children,  who  show 
higher  than  average  motor  development  scores  in  the  first  year  of  life, 
obtain  below-average  IQs  as  teenagers  (Bayley,  1966).  At  birth  and  during 
the  first  year  and  a  half  of  life,  Negro  infants,  whether  bom  in  Africa  or 
America,  are  physically  and  motorically  more  advanced  than  white  infants; 
the  majority  of  studies  have  shown  this  (Ainsworth,  1963,  1967;  Bayley,  1965; 
Curtl,  1935;  Durham  Education  Improvement  Program,  1966*67  a,b;  Fa 1 add,  1955, 
1960;  Giber,  1956,  1958a, b,  1960,  1962;  Giber  6  Dean,  1957a, b,  1958,  1964, 

1966;  Gilliland,  1951;  Kilbride,  1969;  Knoblock  6  Pasamanik,  1953,  1958; 
Llddlcoat,  1969;  Llddlcoat  6  Kora,  1963;  Nasal,  1969;  Moreigne,  1962;  Naylor 
6  Myrlanthopoulos,  1967;  Nelson  &  Dean,  1959;  Pasamanik,  1949;  Ramarosaona, 
1959;  Scott,  Ferguson,  Jenkins,  6  Cutler,  1955;  Vouilloux,  1959;  Valters, 

1967;  Williams  6  Scott,  1953).  Only  three  studies,  in  African  samples,  have 
reported  findings  of  no  significant  differences  in  Infant  development 
(Falmagne,  1959;  Lang ton,  1934-35;  Theunlssen,  1958).  ^  Finally,  language 
development  is  a  species  specific  characteristic,  peculiar  but  universal 


to  humans,  which  is  intimately  related  to  other  developmental  processes, 
including  motoric  behavior.  Precocity  of  language  development  aa  contrasted 
with  the  later  role  of  language  as ^vehicle  for  aba tract,  conceptual  proceaaea, 
thus  may  be  viewed  a a  another  reflection  of  generally  accelerated  sensori- 
C  motor  development.  The  generally  negative  correlation  between  rapidity  of 
early  development  and  later  level  of  cognitive  ability  reflected  in  intelli¬ 
gence  teata  and  other  indexea  of  conceptual  ability  la  conaiatent  with  the 
later  deceleration  of  llnguiatlcally  precocious  children  —  a  deceleration 
that  ahowa  up  at  the  age  when  the  child1 a  language  begins  to  reflect  more 
complex,  abstract,  and  conceptual  mental  proceaaea.  « 

Students  of  language  development  recognise  that  it  la  largely  under  the 
control  of  innate  factors.  Houston  (1970),  a  psycholinguist,  points  out  that 
•  •  all  children  learn  language  merely  by  being  placed  in  the  environment 
of  the  language  and.  •  •  they  do  not  need  any  special  training  $r  conditioning 
whatever  to  achieve  this  (4  references).  Further,  all  children  appear  to  learn 
language  in  about  the  same  length  of  time,  namely,  from  four  to  six  years  •  •  • 
Given  the  open-ended  variation  in  learning  environments  previously  noted  and 
given  the  lack  of  directed  reinforcement  for  language  or  other  behavior  in 
children  characteristic  of  many  societies,  the  argument  for  a  biological  basis 
for  language  acquisition  ir  convincing  ...  It  la  now  believed  by  linguists 
that  nan  has  an  innate  biological  capacity  for  language  acquisition,  a  capa¬ 
city  which  has  been  described  aa  a  species-specific  and  species-uniform 
language-acquisition  device  which  functions  uniquely  in  the  language-acquisi¬ 
tion  process  and  the  operation  of  which  la  constant  for  all  children*  Various 
biological  and  neurophysiological  correlates  of  the  language-learning  process 
have  been  discovered,  so  that  this  position  is  strengthened”  (pp.  949-950). 

In  these  aspects,  language  acquisition  can  be  likened  to  the  child's  learning 


to  walk.  All  physically  normal  children  learn  to  do  so9  given  the  barest 
opportunity ,  and  they  go  through  the  sane  sequence  fro*  crawling,  creeping, 
and  toddling  to  walking,  although  showing  slight  individual  differences  in 
rates  of  acquisition  at  each  stage  along  the  way.  Houston  points  out  that 
".  •  •  language-acquisition  stages  sees  invariant;  it  should  be  additionally 
noted  that  all  children  have  rules  by  which  they  produce  their  language  at 
each  stage  of  the  acquisition  process,  Irrespective  of  the  particular  language 
or  fora  of  language  they  are  acquiring  (3  references)"  (p.  951). 

Is  the  later  lag  in  cognitive  development  seen  in  low  8ES  children  and 
especially  in  low  SE8  Negro  children,  between  grades  1  and  3,  due  to  delayed 
effects  of  verbal  deprivation  during  the  preschool  years  or  to  insufficient 
verbal  stimulation  outside  of  school?  Does  language  deficiency  per  se 
hinder  conceptual  and  abstract  thinking?  In  seeking  answers  to  these  questions, 
it  should  be  instructive  to  study  the  most  verbally  deprived  children  we  know 
of  —  children  who  are  born  totally  deaf.  Since  the  year  1900  there  have 
been  some  30  comparative  studies  of  the  intelligence  of  the  congenitally  deaf; 
all  these  studies  have  been  reviewed  and  summarised  in  two  articles  by  Me  Cay 
Vernon  (1967,  1968).  As  might  be  expected  if  deafness  constitutes  a  severe 
form  of  verbal  and  language  deprivation,  congenitally  deaf  children  score 
well  below  normally  hearing  children  on  strictly  verbal  tests.  At  age  of 
school  entry,  when  normal  children  have  a  vocabulary  of  2,000  to  8,000  words 
and  a  well-developed  syntax,  deaf  children  usually  know  absolutely  no  words 
at  all,  and  it  is  only  after  about  four  years  of  education,  at  about  ten  years 
of  age,  that  these  children  can  begin  to  compete  with  the  average  first  grader 
in  vocabulary  and  other  language  skills;  about  35  percent  of  such  children 
never  achieve  functional  literacy,  so  great  is  their  verbal  handicap. 

But  how  do  these  deaf  children  score  on  nonverbal  performance  tests  of 
Intelligence?  Vernon  susMarites  his  review  of  all  the  literature  on  this 


331 


* 


point!  M.  .  .the  research  of  the  last  fifty  years  which  compares  the  IQ 
of  the  deaf  with  the  hearing  and  of  subgroups  of  deaf  children  indicates 
that  when  there  are  no  complicating  multiple  handicaps,  the  deaf  and  hard* 
of-hearlng  function  at  approximately  the  same  IQ  level  on  performance  tests 

go 

as  do  the  hearing1'  (1968,  p.  9.)  Note  that  the  pattern  of  test  scores 
for  the  deaf  is  just  the  opposite  to  that  of  Negro  chlldren9  who  do  better 
on  the  verbal  and  poorer  on  the  performance  tests.  Vernon  concludes  that 
there  is  no  functional  relationship  between  verbal  language  and  cognition; 
verbal  language  is  not  the  mediating  symbol  of  thought ,  although  verbal 
behavior  may  serve  to  mediate  and  express  thought  processes  in  ways  I  have 
explicated  in  detail  elsewhere  (Jensen •  1970).  Another  student  of  the 
psychology  of  the  deaf,  Hans  Furth  (1964) f  has  come  to  similar  conclusions: 
"In  summary,  then,  the  reported  investigations  (pf  the  cognitive  abilities 
of  the  deaf]  seem  to  emphasise  as  legitimate  the  distinction  between  intel¬ 
lective  and  verbal  skills.  The  ability  for  intellective  behavior  is  seen 
as  largely  Independent  of  language  and  mainly  subject  to  the  general  experi¬ 
ence  of  living.  Various  sources  of  empirical  evidence  confirm  the  theoretical 
position  that  just  as  language  learning  is  not  closely  related  to  Intellectual 
endowment  so  intellective  performance  is  not  directly  dependent  on  language" 
(p.  162).  Specifically,  Furth  concludes,  "Empirical  studies  of  deaf  people's 
performance  on  nonverbal  cognitive  tasks  were  reviewed.  Deaf  were  found  to 
perform  similarly  to  hearing  persons  on  tasks  where  verbal  knowledge  could 
have  been  assumed  a  priori  to  benefit  the  hearing.  Such  evidence  appears  to 
weaken  a  theoretical  position  which  attributes  to  language  a  direct,  general, 
or  decisive  Influence  on  Intellectual  development"  (p.  145). 

Another  important  difference  between  low  SES  children  and  children  who 
are  verbally  deprived  becauae  of  deafness  is  that  while  the  former  begin  to 


< 
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lag  in  linguistic  and  Intellectual  development  after  beginning  school,  the 
latter  show  a  gradual  catching  up  to  the  average  level  as  they  progress  in 
school  —  it  merely  takes  them  longer  to  acquire  information  because  of 
their  severe  sensory  handicap.  But  once  it  is  acquired,  normal  mental  de¬ 
velopment  ensues.  A  study  of  the  developing  conceptual  capacities  of  the 
deaf  concluded  11  •  •  •  the  differences  found  between  deaf  and  hearing 
adolescents  were  amenable  to  the  effects  of  age  and  education  and  were  no 
longer  found  between  deaf  and  hearing  adults.  Dissociation  between  words 
and  referents,  verbalisation  adequacy,  and  (conceptual)  level  of  verbalisa¬ 
tion  were  not  different  for  deaf  and  hearing  subjects.  Our  experiments, 
then,  have  shown  few  differences  between  deaf  and  hearing  subjects.  Those 
found  were  shown  to  fall  along  a  normal  developmental  line  and  were  amenable 
to  the  effects  of  increased  age  and  experience,  and  education"  (Kates, 

Kates,  6  Michael,  1962,  pp.  31-32). 

Thus  the  language  deprivation  theory  of  the  Negro-white  IQ  difference 
simply  does  not  accord  with  the  facts,  and  so  we  must  turn  to  other  pos¬ 
sible  explanations. 

Culture-Biased  Tests 

The  claim  that  intelligence  tests  are  culturally  biased  in  favor  of 
#vhlte  middle-class  children  and  are  therefore  invalid  when  applied  to  minority 
children  (or  to  lower-class  white  children)  is  undoubtedly  the  commonest 
argument  against  studies  of  subpopulation  differences.  The  SPSSI  Council 
(1969)  states:  "We  must  also  recognise  the  limitations  of  present-day 
intelligence  tests.  Largely  developed  and  standardised  on  white  middle- 
class  children,  these  teats  tend  to  be  biased  against  black  children  to  an 
unknown  degree.  While  IQ  tests  do  predict  school  achievement,  we  cannot 
demonstrate  that  they  are  accurate  as  measures  of  Innate  endowment.  Any 


generalizations  about  the  ability  of  black  or  vhlte  children  are  very  such 
United  by  the  nature  of  existing  IQ  tests. 11  This  view  has  been  the  basis 
for  moves  to  abolish  all  testing  in  the  public  schools.  Thus  we  read  in  a 
newspaper:  "The  Board  of  Education  voted  unanimously  last  night  to  appoint 

» 

*  a  special  committee  to  decide  whether  all  psychological  testing  of  minority 
children  should  be  stopped.  The  resolution  camcafter  a  score  of  black  com¬ 
munity  leaders  pleaded  for  an  immediate  moratorium  on  achievement  and  intel¬ 
ligence  testing  of  minority  children.  They  said  the  tests,  designed  for 
middle  class  whites*  were  invalid  for  minority  groups."  (San  Francisco 
Chronicle,  Hay  6,  1970,  p.  16).  The  news  report  quoted  a  psychologist  as 
saying,  "Asking  a  black  child  the  advantages  of  having  a  checking  account 
when  most  black  families  don't  .have  them  is  about  as  fair  as  asking  white 
children  about  chitterlings  when  most  white  families  don't  eat  them."  The 
public  is  left  with  the  clear  impression  that  all  intelligence  tests  are 
comprised  of  questions  of  factual  information  typical  of  what  children  in 
middle  or  upper  class  homes  are  most  likely  to  learn  and  children  from  poor 
homes  are  least  likely  to  learn.  One  can  always  point  to  some  items  or  some 
tests  which  seem  to  illustrate  this  point.  The  next  step  is  to  brand  Intelli¬ 
gence  tests  as  Instruments  of  social  Injustice,  devised  and  used  by  the 
Establishment  to  maintain  the  social  class  structure  of  the  society.  Thus 
an  educational  sociologist  writes:  "In  view  of  the  close  relationship  between 
IQ  scores  and  social  class  in  Big  City,  it  seems  that  one  very  destructive 
function  of  the  IQ  score  is  that  it  serves  as  a  kind  of  cement  which  fixes 
students  into  the  social  classes  of  their  birth.  IQ  is  the  supreme  and 
unchallengeable  justification  for  the  social  class  system"  (Sexton,  1961, 
p.  51).  This  overlooks  the  fact  that  more  than  a  third  of  the  population 
changes  social  status  each  generation  and  that  the  correlation  between  SE3 


and  IQ  is  much  higher  for  parents  than  for  their  children.  Actually,  IQ 
tests,  much  more  so  than  interviews,  teacher's  impressions,  and  school 
grades,  can  have  a  liberalizing  influence  on  the  education  and  upward  mo¬ 
bility  of  lower-class  children,  since  good  IQ  tests  can  "read"  through  the 
superficial  veneer  of  cultural  advantages  related  to  social  status.  Many 
Intellectually  gifted  children  who  might  otherwise  go  undiscovered  by  their 
parents,  peers  and  teachers  are  found  by  means  of  intelligence  tests.  As 
sociologist  Otis  Dudley  Duncan  (1968,  p.  11)  put  it:  ".  .  •  intelligence 
contributes  a  large  shAre  of  variance  in  achievement  education, 

occupation,  income)  that  is  unrelated  to  the  social  class  of  birth.  .  •  in 
view  ofthe  loose  relationship  between  IQ  and  social  class  in  the  United 
States,  it  seems  that  one  very  constructive  function  of  the  ability  measured 
by  intelligence  tests  is  that  it  serves  as  a  kind  of  springboard,  launching 
many  men  into  achievements  removing  them  considerable  distances  from  the 
social  class  of  their  birth.  IQ,  in  an  achievement-oriented  society,  is  the 
primary  leaven  preventing  the  classes  from  hardening  to  castes."  It  should 
also  be  pointed  out  that  individual  differences  in  the  ability  measured  by 
IQ  tests  exist  and  contribute  to  educational  and  occupational  achievement 
and  to  social  mobility,  whether  or  not  measured  by  IQ  terts.  The 

doctor  will  not  alter  his  patient's  fever  by  throwing  away  the  thermometer. 

The  last  refuge  of  the  critics  of  IQ  tests  is  to  argue  that  there  is 
no  such  thing  as  intelligence  and  that  even  if  it  did  exist,  it  could  not  be 
measured,  A  more  sophisticated  version  of  this  argument  is  that  there  are 
so  many  different  kinds  of  abilities  that  it  is  meaningless  to  speak  of 
intelligence  as  a  general  ability  or  a  g  factor  which  is  relevant  to  a  wide 
variety  of  achievements.  It  is  an  exercise  in  futility  to  attempt  to 
support  these  arguments  in  the  face  of  all  or  the  evidence  which  clearly 
refutes  them.  Readers  who  wish  to  see  these  issues  trenchantly  spelled  out 
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are  referred  to  Quinn  McNeaar's  (1964)  presidentail  addrees  to  the  American 
Psychological  Association.  Philip  E.  Vernon  (1965,  p.  724)  has  put  it  aost 
succinctly:  "A  general  intelligence  factor  seeas  unavoidable  since  sub¬ 
stantial  positive  lnercorre 1st ions  are  found  vhen  any  cognitive  tests  are 
applied  to  a  fairly  representative  population."  One  of  the  aany  practical 
consequences  of  this  fact  is  noted,  as  Vernon  continues:  "When  I  visited 
soae  ailltary  psychological  establlshaents  in  1957,  I  was  told  aore  than 
once  that  ailltary  psychologists  could  not  Ignore  g,  Try  as  they  would  to 
find  differential  tests  for  different  aray  trades,  intercorrelations  were 
so  high  that  recruits  appeared  to  be  differentiated  aore  by  all-round  level 
of  ability  than  by  type  of  ability,  that  is  to  say,  by  g  rather  than  by 
factor  profile." 

Standardisation  and  Predictive  Validity 

First,  let  us  look  at  the  standardisation  arguaent,  typically  expressed 
as  it  was  in  the  Hew  Scientist  (July  23,  1970):  "Is  it  surprising  that  Negro 
children  do  badly  on  culturally  loaded  tests  standardised  only  on  white 
children?" 

All  that  standardisation  aeans  is  that  the  test  has  been  given  to  soae 
fairly  large  and  representative  saaple  of  soae  population,  and  the  distribution 
of  raw  scores  (i.e.,  the  nuaber  of  test  lteas  the  subject  gets  "correct")  is 
converted  into  standard  scores?1  so  that  each  age  group  in  the  population 
saaple  will  have  the  saae  aean  and  standard  deviation.  (On  aost  IQ  tests 
conventionally  the  aean  is  set  at  100  and  the  SD  at  15.)  If  the  raw  scores 
do  not  confora  to  the  noraal  or  Gaussian  bell-shaped  distribution,  they  aay 
be  noraallsed  by  converting  then  to  percentile  scores  which  are  then  expressed 
as  deviates  of  the  noraal  distribution.  In  essence,  standardisation  Is  the 
process  of  re-scaling  raw  scores  in  terms  of  the  aean  and  standard  deviation 
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of  the  so-called  normative  population.  Tha  normative  population  nay  or 
■ay  not  include  one  or  another  racial  subpopulation.  And  soae  nor native 
eaaples  are  nore  representative  of  one  geographical  region  or  Its  racial 
composition  than  another,  tt  Is  possible  to  obtain  separate  nones  for 
whites  and  Negroes,  and  It  la  possible  to  have  norae  based  on  the  conbined 
groups  each  represented  proportionally  to  their  frequency  in  the  general 
population.  Various  standardised  tests  have  used  one  or  another  of  these 
methods.  The  Important  point,  however,  is  that  it  makes  absolutely  no 
real  difference  in  terns  of  the  rank  order  of  Individuals  or  of  subpopula¬ 
tions  on  the  test,  and  it  has  no  effect  wheteocver  on  the  predictive 
validity  of  the  teat,  any  more  than  it  lowers  a  patient's  temperature  to 
change  from  a  Fahrenheit  to  a  Centigrade  thermometer.  He  are  simply  assign¬ 
ing  different  numbers  to  the  same  relative  differences.  For  example,  a  test 
standardised  exclusively  in  the  white  populetion  and  given  a  mean  of  100  and 
a  SO  of  15,  will  show  a  mean  of  approximately  85  and  a  of  13  when  given 
to  a  repreaentatlve  sample  of  the  Negro  population.  If  we  standardise  the 
test  in  a  combined  sample  of  whites  and  Negroes,  represented  in  the  propor¬ 
tions  of  their  frequencies  in  the  general  population  of  the  United  States 
(approximately  89Z  whites.  11X  Negroes),  the  general  mean  IQ  will  still  be 
set  at  100  and  the  SO  at  15.  Out  on  this  scale  the  Negro  mean  will  be  87.1 
and  the  white  mean  will  be  101.6,  for  a  difference  of  14.5  IQ  points.  8ut 
the  percentage  of  Negroes  exceeding  the  white  median  (i,g. ,  median  overlap) 
will  remain  exactly  the  same,  vis.,  14. 21.  (Median  overlap  has  this  advantage 
as  a  measure  of  group  differences  —  it  la  Invariant  regardless  of  the  scale 
of  measurement.)  Thus,  it  is  apparent  that  re-standardising  or  re-scaling 
IQ  tests  would  make  no  essential  difference  in  Negro-white  comparisons. 

Having  separate  sets  of  norms  for  Negro  and  white  populations,  each 
given  a  mean  of  100  and  SO  of  IS,  could  only  Impair  tha  predictive  validity 
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of  the  tests  when  they  are  used  in  mixed  populations.  This  Is  because  intelli¬ 
gence  tests  standardized  on  whites  or  on  Negroes  and  whites  together  have  the 
saae  predictive  validity  for  Negroes  as  for  whites  (see  Jensen,  1971d  and 
Stanley,  1971,  for  reviews  of  this  evidence).  In  other  words,  the  tests  thee- 
selves  are  color  blind  and  predict  the  saae  scholastic  and  occupational  per¬ 
formance  for  Individuals  obtaining  the  saae  score,  regardless  of  race.  (When 
prediction  discrepancies  have  been  found,  they  have  usually  been  "in  favor'1 
of  Negroes,  l.e»,  the  Negroes  perfora  less  well  on  the  criterion  than  was 
predicted  by  the  test.)  Jensen  (1971)  found  in  a  large  eleaentary  school 
saaple  (N  •  $,569)  that  Including  "race"  (white,  Negro,  or  Mexican)  along  with 
IQ  and  other  psychological  tests  in  a  aultiple  regression  equation  for  predicting 

scholastic  achieveaent  adds  no  significant  increaent  to  the  prediction  (l.e. , 

2 

j|  )•  Also,  factor  analyses  of  a  large  battery  of  mental  ability  tests  yield 
the  saae  factors  in  Negro  and  white  saaples,  although  the  specific  factor 
loadings  on  some  tests  nay  differ  for  Negroes  and  whites*  In  suamery,  ability 
teste  behave  very  auch  the  saae  in  Negro  and  white  populations*  This  would  not 
be  the  case  if  IQs  were  based  on  separate  norms  for  the  two  populations*  As 
It  is,  a  Negro  child  and  a  white  child  with  the  saae  IQ  can  be  expected  to 
perfora  equally  well  in  school  or  on  the  job  (in  so  far  as  it  depends  upon 
Intellectual  ability).  If  there  were  different  norms  for  the  two  groups,  a 
Negro  person  and  a  white  person  with  nominally  the  saae  score  would  not  be 
expected  to  perfora  equally  in  school,  etc.  In  short,  lto  terms  of  their  pre¬ 
dictive  validity,  that  is  to  say  their  practical  usefulness,  most  standard  IQ 

82 

tests,  scholastic  aptitude  tests,  and  the  like,  are  not  biased  against  Negroes* 

The  Culture-Bias  Hypothesis.  Though  "culture-bias"  is  the  term  most 
commonly  used,  a  better  term  would  be  "status  bias,"  since  in  making  group 
comparisons  within  a  given  culture  we  are  concerned  with  test  content  biases 
that  aay  discriminate  according  to  the  differential  experiences  of  persons 
who  have  grown  up  in  different  social  strata.  (Then  Negro  and  white  children 
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grow  up  in  the  iim  locality,  attend  the  ease  achoola,  vatch  the  same  tele* 
vision  progress,  have  the  ease  toys,  eat  the  ease  food  bought  in  the  ease 
stores,  wear  the  ease  clothes,  etc.,  they  have  such  sore  in  cosson  culturally 
than  not,  as  Judged  on  a  world-wide  scale  of  cultural  diversity.  Negro  and 
white  children  growing  up,  say,  in  Berkeley,  California,  surely  have  such 
sore  culturally  in  cosson  with  one  another  than  either  group  has  in  cosson 
with,  say,  the  Esklsos  or  the  Australian  Bushsen.  Whatever  experiential 
differences  exist  are  largely  social  status  differences  rather  than  cultural 
differences  In  any  seanlngful  sente  of  the  word. 

To  say  that  an  intelligence  test  is  culturally  biased  or  status  biased 
seans  that  the  knowledge,  skills,  and  desends  of  the  test  sanple  the  specific 
learning  opportunities  of  one  subpopulation  (J.f.,  social  class  or  racial 
group)  sore  than  of  another.  One  can  think  of  sany  exasples  of  questions  that 
would  be  easier  for  children  of  one  subpopulation  than  of  another.  The 
question,  for  exasple,  "What  are  chopsticks  sade  of?"would  favor  Oriental 
children;  "What  are  tortillas?"  would  favor  Mexican  childrens  "What  are 
chitterlings?"  would  favor  Negro  children,  "What  is  the  Telsud?"  would  favor 
Jewish  children,  and  so  on.  One  could  presusably  devise  a  test  couponed 
entirely  of  specially  selected  Itess  that  would  give  a  narked  advantage  to 
any  particular  subpopulation  one  sight  choose.  The  culture-bias  hypothesis 
claise  that  this  in  fact  is  what  has  been  done:  intentionally  or  uninten¬ 
tionally,  standard  intelligence  tests  have  been  cospoeed  of  itess  which 
favor  white  slddle-  and  upper-class  whites  and  disfavor  all  other  groups, 
especially  Negroes,  other  nlnorltles,  and  lower-class  whites.  How  valid  Is 
this  clals?  Since  1  have  discuased  these  lesuea  at  length  elsewhere  (Jensen, 
1968c,  1970b),  1  will  here  attespt  only  a  brief  sussary  of  the  sain  points* 
Surely  one  can  point  to  "culture-loaded"  itess  on  sany  standard  intelli¬ 
gence  tests.  Questions  about  exotic  soo  animals,  fairy  tales,  and  musical 
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instruments  are  obvious  examples  q£  itei  i  that  should  favor  children  from 
well-to-do  lioaAs-sTUrJisfavor  children  froa  poor  hoaes  which  afford  little 
opportunity  to  learn  about  such  things.  In  one  obvious  attenpt  to  discredit 
IQ  tests,  five  highly  "culture- loaded"  iteas  froa  the  Coaprehenslon  subtest 
of  the  Wechsler  Adult  Intelligence  Scale  (WAIS)  were  selected  for  display  by 
proponents  of  the  culture-bias  hypothesis  of  Negro-white  IQ  difference 
(Bulletin  of  the  Caabrldae  Society  for  Social  Responsibility  in  Science, 

July  18,  1970,  p.  6).  It  aay  therefore  seea  ironic  to  discover  that,  in 
fact,  aaong  the  11  subtests  of  the  WAIS,  the  one  on  which  Negroes  actually 
differ  least  froa  whites  is  the  very  Coaprehenslon  test  that  was  held  up  as 
an  exaaple  of  test  iteas  that  alght  seea  to  be  culturally  biased  against 
Negroes  (g .jg. ,  "Why  should  people  pay  t/ues?”  "Why  does  land  in  the  city 
cost  aore  than  land  In  the  country?"  "Why  are  laws  necessary?")  (Plot kin, 
1971,  p.  6;  Shuey,  1966,  p.  407).  Negroes  actually  scorn  lowest  on  the 
Block  Design  subtest,  a  nonverbal  test  requiring  the  subject  to  copy  patterns 
of  Increasing  complexity  with  a  set  of  16  colored  orie-lnch  blocks.  This  is 
probably  the  least  culture-loaded  subtest  of  the  WAIS.  This  is  not  a  result 
peculiar  to  the  Wechsler  tests.  In  general,  Negroes  obtain  higher  scores 
on  tests  which  by  any  reasonable  criteria  appear  to  be  aore  culture  loaded 
than  on  Iteas  that  are  less  culture- loaded.  This  has  been  demonstrated 
aost  dramatically  In  a  study  by  McGurk  (1951,  1953a,  1953b,  1967).  He 
compared  the  performance  of  Negro  and  white  18-year-old  high  school  students 
on  highly  culture-loaded  as  compared  with  minimally  culture- loaded  intelli¬ 
gence  test  Items.  For  this  purpose,  to  quote  McGurk  (1967,  p.  374),  "A 
special  test  was  constructed,  half  the  questions  of  which  were  rated  as 
depending  heavily  on  cultural  background  (the  culture  questions)  while  the 
other  half  were  rated  as  depending  little  on  cultural  background  (the  non¬ 
cult  ural  questions).  Each  set  of  questions  yielded  a  score  —  either  a 
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culture  score  or  e  non-culture  score.  HcGurk  found  that  the  "Negroes 
performed  better  (reletlve  to  the  whites)  on  the  culturally  loaded  questions" 
(1967 »  p.  378).  This  comparison  was  based  on  Negro  and  white  groups 
selected  In  such  a  manner  that  "Negroes  and  whites  were  paired  so  that  the 
members  of  each  pair  —  one  Negro  and  one  white  —  were  Identical  or  equiv* 
slant  for  fourteen  socio-economic  factors"  (McGurk,  1967,  p.  379). 

How  can  we  understand  such  seemingly  paradoxical  results,  which  are 
the  rule  and  not  the  exception?  In  order  to  find  the  answer,  I  have  carried 
out  item  analyses  of  many  kinds  of  Intelligence  tests*  seeking  those 
which  discriminate  the  moat  and  the  least  between  Negro  and  white  subjects, 
as  well  as  between  white  lower  and  middle  8ES  subjects.  When  one  brings 
together  large  numbers  of  teat  items  solely  on  the  basis  of  whether  they 
discriminate  minimally  or  maximally  between  Negro  and  white  (or  low  and 
middle  SE8)  samples,  the  answer  to  the  paradoxical  findings  becomes  apparent. 
All  intelligence  teste  are  intentionally  devised  so  that  the  items  vary  in 
difficulty,  usually  beginning  with  the  easiest  items  and  increasing  gradually 
to  the  most  difficult  items.  Item  difficulty  is  objectively  defined  simply 
in  terms  of  the  percentage  of  the  normative  population  that  falls  to  give 
the  correct  intwr  to  the  itea.  Bx.aln.tlon  and  .tatiatlcal  ralyui  of  . 
wld.  variety  of  teat  iteaa  ravaala  that  ltaaa  are  graded  In  difficulty  along 
two  naln  dlaenalona  (not  autually  exclualve).  One  dlaenelon  la  rarity  or 
Infrequency  of  opportunity  to  learn  the  content  of  the  ltea.  Many  geoeral 
Information  iteaa  and  vocabulary  lteae  vary  In  difficulty  along  thla  rarity 
d Inane Ion,  g.g, ,  "What  la  the  Bible?  vg-  "What  le  the  Koran”,  and  define 
"phyaician”  vg.  "philologlat."  It  happene  that  the  type  of  lteae  that  lncreaao 
in  difficulty  along  the  rarity  dlaenelon  are  thoae  we  call  the  aoat  culture* 
loaded.  Their  difficulty  depend,  upon  their  rerlty  rather  than  upon  the 
coaolexltr  of  the  mental  proceaeea  required  for  arriving  at  the  correct 
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answer.  Complexity  is  the  other  main  dimension  along  which  test  items 
increase  in  difficulty.  Items  differ  in  the  amount  of  mental  manipulation 
and  transformation  of  the  elements  of  the  question  that  they  require  in 
order  to  arrive  at  the  correct  answer.  Thus,  the  question  "What  is  the 
color  of  fire  engines?"  is  low  on  both  rarity  and  complexity,  while  the 
question  "If  a  fire  engine  can  go  no  faster  than  50  miles  per  hour,  how 
long  will  it  take  it  to  get  to  a  fire  five  miles  away?"  is  also  low  in 
rarity  but  considerably  higher  in  complexity.  Similarly,  digit  span  memory 
(repeating  a  series  of  numbers  after  hearing  the  series  spoken  once  by  the 
examiner)  is  low  on  complexity  as  compared  with  number  series  completion, 
f.j.»  "What  number  should  come  next  in  the  series:  1,  2,  4,  5,  7,  ?  ." 

A  Wechsler  Information  test  Item  like  "Who  wrote  the  Republic"  is  difficult 
because  of  its  rarity.  This  Wechsler-type  Arlthemtlc  item  on  the  other 
hand,  may  have  exactly  the  same  difficulty  level,  but  it  is  difficult 
because  of  its  complexity:  "Six  men  can  finish  a  Job  in  four  days.  How 
many  men  will  be  needed  to  finish  it  in  half  a  day?"  Negroes  do  much 
better,  relative  to  whites,  on  the  Information  than  on  the  Arithmetic  sub¬ 
test,  despite  the  fact  that  the  Information  items  are  more  culture-loaded. 
Though  it  surely  is  not  a  necessary  condition,  it  happens  that  in  most 
intelligence  tests  there  is  an  inverse  relation  between  items  standing  on 
the  rarity  dimension  and  on  the  complexity  dimension.  The  rarest,  most 
culture-loaded  items  Involve  the  least  complexity,  and  the  most  complex 
items  Involve  the  most  common  contents.  And  what  we  find  is  that  the  degree 
to  which  items  discriminate  between  social  classes  and  between  Negroes  and 
whites  is  much  more  a  function  of  the  Item's  complexity  than  of  its  rarity 
or  culture-loading.  This  is  true  whether  the  complexity  Involves  verbal, 
numerical,  or  spatial  materials.  The  degree  to  which  test  items  call  for 
mental  manipulation,  transformation,  conceptualisation,  and  abstraction  — 
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and  not  to  such  tha  rarity  or  culture-loading  of  thalr  contantt  — *  la  what 
aoatly  da  teralnes  tha  Negro-white  dlscrlalnablllty  of  taat  it  mm.  On  tha 
othar  hand9  soae  aubpopulatlona  —  Anar  lean  Orientals,  for  exaaple  —  show 
juat  tha  reverses  thay  do  ralatlvaly  battar  (uaually  axcaadlng  tha  white 
population)  on  thoaa  Items  most  haavlly  loadad  on  tha  complexity  dimension. 
Orlantala  ara  somewhat  dlaadvantagad  on  taata  to  tha  axtant  that  cultural 
ltaaa  ara  Includad  aa  oppoaad  to  complexity  Items,  while  Juat  tha  oppoalta 
typically  la  trua  for  Negroes. 

Whan  many  taat  Items  of  varloua  typaa  ara  Includad  In  a  factor  analyala9 
tha  dagraa  to  uhlch  thay  ara  loadad  on  tha  £  factor  (J.,*.,  tha  ability  factor 
which  la  cow>n  to  all  Intalllganca  taata  and  mainly  accounta  for  thalr  Inter- 
corralatlona)  la  ralatad  more  to  tha  coaplaxlty  of  tha  Items  than  to  tha 
rarity  of  thalr  contents,  aapaclally  If  tha  taata  ara  glvan  to  a  culturally 
and  soclo-economlcally  hataroganaoualy  sample.)  That  la  to  aay9  tha  ltaaa 
that  lncraaaa  In  difficulty  along  tha  coaplaxlty  dlaanalon  battar  rapraaant 
tha  g  factor  of  lntelllfceoce  In  a  hataroganaoua  population  than  do  tha  aora 
culture-loaded  ltaaa. 

By  alnlalslng  rarity  and  aaxlalxlng  tha  varlatlaa  and  dagraaa  of  coa¬ 
plaxlty  9  It  la  poaalbla  to  produca  taata  which  ara  ralatlvaly  "culture-fair" 
or  "culture-reduced."  No  ona  clalaa  that  thara  la  any  taat  which  la  per¬ 
fectly  "culture-free/'  and  ao  to  attack  "culture  free"  taata  la  to  attack 
a  a  taw  nan9  a  favorite  occupation  of  many  envlomaentalleta.  "Culture  free" 
la  an  Idealised  and  unattainable  and- point  of  an  actual  contlnuun  along 
which  varloua  taata  (or  taat  ltaaa)  can  In  fact  be  rank  ordered.  To  aay 
thara  la  no  auch  thing  aa  a  "culture  free"  taat  doaa  not  eean  that  taata 
cannot  be  ordered  along  a  dlaanalon  (or  a  nuaber  of  dlacnalona)  rapra  a  anting 
the  dagraa  to  which  thay  utilise  contents  having  differential  rarity  In 
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various  subpopulations.  Just  it  there  ere  no  "perfectly  eoft"  or  "perfectly 
herd"  gens,  it  ie  never theleee  possible  to  rank  gens  along  a  soft-hard  con¬ 
tinuum. 

Numerous  attempts  have  been  made  to  devise  culture -reduced  tests,  the 
mein  approaches  to  which  I  reviewed  elsewhere  (Jensen,  1968c).  All  approaches 
have  been  essentially  an  attempt  to  minimise  the  rarity  factor,  either  by 
using  content  that  is  equally  common  to  all  status  groups  within  the  culture 
or  non*representational  content  that  la  equally  unfamiliar  to  everyone.  Item 
difficulty  then  le  controlled  by  the  complexity  of  the  mentel  operations  with 
the  equally  familiar  materials  needed  to  find  the  answer.  One  of  the  pio¬ 
neering  attempts  at  this,  now  of  historical  Interest,  le  the  defunct  Devls- 
Sells  Games,  developed  In  1951.  The  Items,  represented  ae  games,  were  car¬ 
toons  of  children  doing  ordinary  things  In  very  familiar  settings;  In  fact, 
the  settings  were  more  typical  of  a  lower~cl.vja  environment  than  of  a  middle- 
clase  environment.  No  reading  wae  required  and  the  teste  were  un timed  — 
features  thought  to  favor  lower  SBS  relative  to  middle  SE8  children. 

<  Practical  judgment  and  common  senae  inferences  are  called  for  In  solving 
most  of  the  problems.  One  cartoon,  for  example,  shows  three  panels,  each 
depicting  a  boy  trying  to  get  over  a  high  backyard  fence.  One  boy  is  piling 
iqf  boxes  and  rubbish  cans  In  a  most  unstable  fashion,  one  le  futlly  Jumping, 
and  one  la  stacking  boxes  in  a  stable  fashion.  The  testee  simply  checks 
the  picture  he  thinks  shows  the  best  method  for  getting  over  the  fence. 

But  In  order  to  Increase  Item  difficulty  with  such  familiar  materials,  the 
problem  situations  had  to  be  made  Increasingly  complex  In  the  Inferences 
and  Judgments  called  for  in  order  to  solve  them.  Logical  reasoning  was 
needed,  though  It  always  Involved  only  commonplace  practical  situations. 

But  the  test  was  entirely  unsuccessful  in  the  view  of  those  who  had  hoped 
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It  sight  ellnlnate  social  class  and  racial  differences  In  naan  performance. 
Croup  dlffaraocas  approxlaatsly  equal  to  thosa  found  with  tha  ordinary 
standard  IQ  tests  wars  found  with  tha  Davls-Eells  Gaaes.  Slnca  they  essen¬ 
tially  failed  in  thalr  sain  purpose  and  had  certain  paychoaetrlc  defects  as 
wall,  tha  Gaaes  were  dropped.  Subsequent  atteapta  along  the  sane  lines 
ware  aads  by  Davis  and  his  co-workers,  using  lteas  believed  to  be  Intrin¬ 
sically  Motivating,  slailar  to  raal-lifa  situations,  equally  faalliar  to 
all  social  classes,  and  without  tins  Halts.  But  these  tests,  too,  yielded 
lower  scores  for  Negroes,  lower.  In  fact,  than  found  for  low-status  whites. 

As  of  tha  present  tins,  no  one  yet  has  succeeded  in  devising  a  test  that 
does  not  dlscrialnate  between  representative  sanples  of  Negroes  and  whites 
and  which  also  can  be  shown  to  have  any  g  loading  (which  la  essentially  the 
conplexlty  factor)  or  any  validity  in  teraa  of  correlation  with  any  external 
Hucatiooal  or  occupational  criteria.  If  group  differences  were  due  to  cul¬ 
tural  bias  in  tha  test  and  not  to  true  differences  in  intelligence,  it  should 
be  possible  to  devise  culturally  appropriate  tests  that  el lal nets  tbs  group 
difference  and  yet  retain  tha  tests'  validity.  Tha  fact  that  no  one  has  yet 
bean  able  to  devisa  a  test,  either  culture-fair  or  culture-loaded,  on  which 
Negroes  per forn  as  well  as  whites  or  other  Minorities,  despite  Many  serious 
attsapts  to  do  so,  la  a  strong  argiaient  against  tha  culture-bias  hypothesis. 

In  this  connection,  it  is  interesting  to  note  the  kinds  of  changes  that  have 
had  to  be  node  in  the  Hecheler  tests  to  neks  tha*  have  the  sane  reliability, 
validity,  and  intarsubtast  correlations  in  various  foreign  countries  as  are 
found  in  tha  noraatlve  population  of  the  United  States.  The  necessary  changes 
are  surprisingly  nlninal.  Nona  of  tha  Perforaance  teats  has  to  be  changed 
except  one  involving  a  picture  of  the  American  flag,  and  tha  changes  required 
la  tha  Verbal  tests  are  usually  no  aora  than  translation  into  tha  foreign 
language,  with  but  few  exceptions,  such  as  changing  two  or  three  Inforaatlon 
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subtest  it eat  Involving  names  of  American  historical  figures  and  geographical 
features  of  the  United  States  commonly  taught  in  our  schools.  Equivalent 
items  are  easy  to  find  for  other  countries  (£•£.,  "What  is  the  population 
of  Japan?"  "Hov  far  is  it  from  Tokyo  to  Osaka?"  etc.).  When  so  few  and 
superficial  changes  can  make  it  possible  for  persons  in  foreign  lands  and 
different  cultures  to  perform  on  a  par  (or  exceed)  white  Americans,  it  is  a 
wonder  why  the  most  diligent  efforts  have  failed  to  devise  an  Intelligence 
test  on  which  American  Negroes  can  score  on  a  par  with  the  rest  of  the 
population. 

The  most  successful  cu Iture-r educed  tests  have  been  those  employing 
simple  figural  materials,  requiring  subjects  to  engage  in  reasoning,  infer** 
ence,  generalisation,  and  other  basic  mental  processes  in  terms  of  relation* 
ships  between  geometric  forms,  patterns,  etc.  Such  tests  are  Raven's  Pro* 
gressive  Matrices,  Cattell's  Culture-Pair  Tests  of  f,  the  Lorge-Thorndike 
Nonverbal  Intelligence  Test,  the  Street  Gestalt  Test,  the  Gottschaldt 
Imbedded  Figures  Test,  and  others.  MacArthur  and  Elley  (1963)  set  up  certain 
desirable  criteria  for  culture-reduced  tests  and  studied  a  host  of  such  tests 
along  with  conventional  IQ  tests  to  determine  which  of  the  msny  tests  came 
closest  to  meeting  their  criteria.  Raven's  Progressive  Matrices  and  Cat* 

'  tail'd  Culture-Fair  Tests  of  g  proved  to  be  the  best  in  this  study,  which 
shoved  that  "(1)  Culture-reduced  tests  sample  the  general  intellectual 
ability  factor  (f)  as  well  as  or  better  than  conventional  tests.  (2)  Most 
culture-reduced  tests  show  negligible  loadings  on  verbal  and  numerical 
factors.  (3)  Culture-reduced  tests  show  significantly  less  relationship 
with  socio-economic  status  than  do  conventional  tests.  (4)  A  conventional 
test  (California  Test  of  Mental  Maturity)  shoved  a  significant  increase  in 
relationship  with  socioeconomic  status  over  four  years,  whereas  the  Progres¬ 
sive  Matrices  showed  no  change.  (3)  Verbal  items  from  the  CTMM  showed  greater 
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variation  In  itea  dlscrlalnatloo  batvaan  social  daaaaa  than  did  items 
Iron  tha  Progressive  Matrices"  (p.  118) . 

Tha  Progressive  Matrices  taat  has  baan  us  ad  In  numerous  truly  cross- 
cultural  stud Isa.  Thasa  studlss  show  naan  dlffarancas  batwaan  various  athnlc 
and  cultural  groups  tha  dlrectlongof  which  ara  not  at  all  in  accord  with 
tha  popular  notion  that  groups  ara  handicapped  on  IQ  taato  directly  in 
relation  tor  their  degree  of  environmental  and  cultural  dissimilarity  fron 
that  of  tha  white  alddle  and  upper-alddle  class  population  of  tha  United 
States  or  Western  Europe.  It  would  be  hard  to  find  an  environmentally  and 
culturally  nors  dlseinilar  group  than  tha  Bsklaos  living  in  the  icy  wastes 
far  above  tha  arctic  circle.  Tat  representative  sanplas  of, these  Eskimos 
score  at  or  above  white  Canadian  noma  on  tha  Progressive  Natricaa  (Mac- 
art  hur,  1968).  Berry  (1966)  found  Bsklaos  sanplas  scoring  near  his  Scottish 
saaplea  (one  of  the  highest  normative  groups)  on  tha  Progressive  Matrices 
and  tha  Embedded  Figures  Teats.  Vernon  (1965a),  too,  has  found  that  on 
•  the  Natricaa  and  siallar  taste,  such  as  the  Kohs  block  designs  and  Abstrac¬ 
tions,  Bsklaos  and  Canadian  Indians  score  such  higher  than  Jamaican  Negroes. 
Vernon  seeks  an  environmental  explanation  of  the  aarked  disparity:  "Now 
economic  conditions  are  extraaely  poor  in  all  three  groups  (Bsklaos,  Indians, 
Jamaicans),  and  there  is  siallar  faally  instability  and  insecurity.  Thus  it 
scans. reasonable  to  attribute  the  better  perforaance  of  Bsklao'and  Indian 
groups  to  the  greater  eaphasls  on  resourcefulness  in  the  upbringing  of  boys, 
perhaps  coablned  with  their  strong  aasculine  identification.  True,  the 
traditional  hunting-trapping  life  is  rapidly  disappearing  and  the  aajority 
of  parents  are  wags  earning  or  on  relief,  but  the  children  are  still  brought 
up  peraisslvely  and  encouraged  to  explore  and  hunt.  Moreover,  a  subgroup 
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of  the  Eskimos  who  cast  from  Che  moet  isolated  Arctic  communities  scored 
better  on  all  three  of  the  tests  Just  mentioned  (Matrices ,  Embedded  Figures, 
Abstractions)  than  did  those  who  lived  In  closer  contact  with  whites  and 
had  become  more  acculturated"  (Vernon,  1965,  p.  732) . 

In  the  United  States  Negroes  generally  average  about  1  SO  or  more 
below  whites  on  the  Matrices*  Figure  12  (page  000)  shows  the  Matrices 
scores  of  large  representative  samples  of  California  school  children  at 
several  grade  levels  (Jensen,  1971a).  the  scores  are  on  a  T  scale  with  the 
overall  mean  at  50  and  a  SO  of  10  points.  The  results  are  particularly 
Interesting  In  view  of  the  fact  that  on  the  Home  Index,  a  measure  of  environ¬ 
mental  and  cultural  advantages,  the  Mexican  group  In  this  study  Is  as  far 
below  the  Negro  group  as  the  Negro  Is  below  the  white.  Figure  16  shows 
scores  of  the  same  three  groups  on  a  composite  rote  memory  test  which  Is 
difficult,  requiring  sustained  attention,  concentration,  and  motivation, 
but  makes  no  demands  on  reasoning  or  abstract  conceptual  abilities. 

.  , 

One  of  the  most  status-fair  tests,  at  least  for  children  who  are  In 
school  and  have  had  experience  with  paper  and  pencil,  is  the  Figure  Copying 
test  (see  Figure  1,  page  000).  the  child  is  asked  merely  to  copy  the  ten 
forms,  each  on  a  separate  page,  while  they  are  In  full  view,  without  time 
limit.  The  children's  drawings  can  be  scored  with  a  high  degree  of  reli¬ 
ability  for  correspondence  to  the  model  and  for  maturity  of  the  drawing. 

In  factor  analyses  carried  out  separately  In  white,  Negro,  and  Mexican 
samples,  this  test  has  a  substantial  £  loading  In  all  groups,  comparable  to 
that  of  Haven's  Matrices,  the  test  scores  of  kindergarten  children  also 
are  prognostic  of  readiness  for  the  traditional  school  learning  tasks  of 


the  primary  grades.  The  high  level  of  motivation  elicited  by  this  feet 
le  Indicated  by  the  fact  that  the  minimum  score  obtained  in  each  group 
at  each  grade  level  increases  systematically.  This  suggests  that  all  children 
are  making  an  attempt  to  perform  in  accordance  with  the  instructions.  Also, 
virtually  100  percent  of  the  children  in  every  ethnic  group  at  every  grade 
level  attempted  to  copy  every  figure.  The  attempts9  even  when  totally 
unsuccessful ,  show  considerable  effort ,  as  indicated  by  the  re-drawing  of 
the  figure,  erasures  and  drawing  over  the  figure  repeatedly,  in  order  to 
Improve  its  likeness  to  the  model.  It  is  also  noteworthy  about  this  test 
that  normal  children  are  generally  not  successful  in  drawing  figures  beyond 
their  mental  age  level  and  special  instruction,  coaching  and  practice  in 
drawing  these  figures  hardly  improves  the  child's  performance.  Figure  17 
shows  the  scores  on  this  test  of  several  ethnic  and  social  class  groups 

totalling  nearly  ten  thousand  children  in  kindergarten  to  4th  grade  in  21 
California  schools.  The  four  ethnic  groups  are  Oriental  (0),  White  (W), 
Mexican  (M),  and  Negro  (N).  The  letter  "U"  represents  schools  in  an  urban, 
relatively  upper  status  community  soclo-economlcally  as  compared  with  the 
average  school  district  in  California;  "L"  represents  schools  in  compara¬ 
tively  lower  status  rural  districts.  The  groups  are  ranked  on  a  composite 
index  of  socioeconomic  status  (SES),  with  SES  1  as  the  highest,  represent¬ 
ing  largely  professional  and  business-managerial  upper-middle-class  families. 
Note  that  the  rank  order  of  SES  does  not  strictly  correspond  to  the  rank 
order  of  performance  in  Figure  Copying.  The  Orientals  exceed  all  other 
groups,  and  the  Mexicans,  who  are  at  the  bottom  in  SES,  score  only  slightly 
below  the  whites.  At  fourth  grade  the  range  of  group  mean  differences  on 


Grade 


Figure  17.  Oriental  (0),  white  (W),  Mexican  (M),  and  Negro  (N)  groups  froa 
socioeconomically  urban,  largely  middle  to  upper-middle  class  (0)  and  rural, 
largely  lower  to  middle  class  (L)  communities.  The  six  groups  are  ranked 
from  highest  (SES  1)  to  lowest  (SES  6)  on  a  composite  index  of  socioeconomic 
status. 


the  test  spang  sort  chan  2  SDs.  Negro  fourth  gradera9  on  Che  average, 

•etch  Che  performance  of  Oriental  children  In  Che  first  grade.  These 
findings  are  consistent  with  results  obtained  at  Yale's  Gesell  Institute 
using  a  battery  of  similar  developmental  tests  with  Negro  and  white 
elementary  school  children  (Ames  A  Ilg*  1967).  Especially  for  children 
who  have  been  exposed  to  three  or  four  years  of  schoollng9  such  narked 
differences  In  performance  would  seem  most  difficult  to  explain  In  terms 
of  differential  experiences!  motivation,  and  the  like. 

I  have  suggested  previously  that  tests  which  are  more  culture-fair 
or  status-fair  can  be  thought  of  as  having  higher  herltablllty  In  an 
environmentally  heterogeneous  population  than  highly  culture-  or  status- 
loaded  tests  (Jensen,  1968c,  pp.  81-86).  Evldsnce  from  kinship  correla¬ 
tions  on  various  tests  Is  consistent  with  this  formulation. 

Nov,  if  we  accept  this  premise  that  a  test's  culture-loading  Is 
Inversely  related  to  Its  herltablllty  in  a  given  population  let  us  examine 
the  consequences  of  comparing  the  regression  of  a  culture-loaded  test  upon 
a  hypothetical  culture-free  teat,  and  vice  versa,  in  each  of  two  hypothetical 
populations,  A  and  B.  If  differences  are  found  between  groups  A  and  B, 
one  of  three  hypotheses  can  be  Invoked  to  explain  the  difference:  (1)  the 

i 

groups  are  genetically  equal  but  differ  environmentally ;  (2)  the  groups  are 
environmentally  equal  but  differ  genetically;  or  (3)  the  groups  differ  both 
genetically  ami  environmentally.  The  consequences  of  each  hypothesis  are 
shown  In  Plgure  18.  Our  hypotuetlcal  perfectly  culture-free  or  environment- 
free  (meaning  h  ■  1)  test  measures  the  genotype,  G;  the  culture-loaded 


test  measures  the  phenotype,  P.  (The  phenotypic  value,  P,  is  the  sum  of  the 
genetic  and  enlvronmental  values,  i.j. ,  P  *  G  ♦  E.)  Assume  that  the  herl- 


tablllty  of  the  phenotypic  measure,  P,  Is  .64,  so  the  correlation  between 
genotype  and  phenotype  would  be  the  square  root  of  .64,  or  .80.  Also  as suae 
that  the  aeans  of  the  two  groups,  A  and  B,  differ  on  the  phenotypic  Measure 
by  1  SD. 

Hypothesis  1,  then,  Is  the  envlronMental  hypothesis.  It  states  that 
the  nean  genotypes  of  the  two  groups  are  equal  (C^  *  Gg) »  and  the  average 
environment  of  group  A  Is  more  favorable  than  that  of  group  B  (B^  >  Eg). 

If  this  hypothesis  Is  true,  and  if  h  is  .64  In  each  group,  then  the  regres¬ 
sion  of  P  on  G  and  of  G  on  P  for  groups  A  and  B  should  appear  as  shown  in 
Figure  18  in  the  two  graphs  at  the  top.  That  Is  to  say,  for  any  value  of  C, 
the  value  of  P  for  group  A  will  exceed  that  of  group  B  by  1  SJ).  (The  dots 
represent  the  bivariate  naans  of  groups  A  and  B  and  the  solid  and  dashed 
lines  are  the  regression  of  P  on  G  or  6  on  P. ) 

Hypothesis  2  is  a  strictly  genetic  hypothesis;  the  groups  differ  in 
genotype  but  not  In  envlronaent  ( G.  >  (L  and  B.  » 
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the  regression  of  P  on  G  (and  G  on  P)  Is  the  sane  line  for  both  groups. 

Hypothesis  3  Is  a  combined  genetic  and  environmental  hypothesis,  with 
two  parts:  (1)  group  A  Is  more  advantaged  than  group  B  both  genetically 
and  environmentally  (G^  >  Gg  and  >  Eg),  and  (11)  the  genetic  difference 
Is  greater  than  the  environmental  difference,  (0^  -  Cg  >  |^  -  Eg).  Note 
that  In  this  case  the  regression  line  P^  la  above  Pg,  as  In  the  top  left 
graph  (Hypothesis  1),  but  unlike  Hypothesis  1,  In  Hypothesis  3  the  regression 
line  remains  above  Gg. 

Now,  with  the  consequences  that  logically  follow  from  these  three 
clearly  formulated  hypotheses  made  explicit,  as  shown  In  the  regression  line 
of  Figure  18,  we  can  perform  an  empirical  test  of  these  hypotheses*  Natur¬ 
ally,  we  can  only  crudely  approximate  the  Idealised  hypothetical  regressions 
shown  in  these  graphs,  since  there  are  no  perfectly  culture-free  tests, 


Eg).  Here  we  see  that 


2 

l.i,,  tests  with  h  ■  1.00.  The  bsst  vs  csn  do  st  present  is  to  use  two 
tests  which  differ  nost  conspicuously  in  culture-loading.  (The  aost  culture- 
loaded  test  corresponds  to  P  in  Figure  18  and  the  least  culture-loaded 
test  corresponds  to  G.)  For  this  purpose  we  have  chosen  Raven's  Matrices 
and  the  Peabody  Picture  Vocabulary  Test  (PPVT).  We  have  already  pointed 
out  that  the  Raven  Is  one  of  the  aosi  culture-reduced  tests  avallabe.  The 
PPVT  provides  a  striking  contrast.  It  Is  probably  the  aost  culture-loaded 
saong  all  standardised  IQ  tests  currently  in  use.  The  test  consists  of 
150  plates  each  containing  four  pictures*  The  exaalner  ssys  a  word  that 
labels  one  of  the  four  pictures  in  each  set  and  the  testae  is  asked  to  point 
to  the  appropriate  picture.  The  iteas  Increase  in  difficulty  by  Increasing 
the  rarity  of  the  pictured  objects  and  their  corresponding  verbal  labels. 
Figure  19  shows  the  aean  frequency  of  these  words  per  every  allllon  words 
of  printed  English  In  Aaerlcan  books,  aagaslnes,  and  papers.  It  can  be 
seen  that  for  both  equivalent  foras  of  the  test  (A  and  B) ,  the  conaonness 
of  the  words  decreases  systeaatically  froa  the  first,  easy  iteas  to  the 
last,  aost  difficult  iteas*  The  PPVT  pictures  and  labels  are  alaost  a 


parody  of  culture-biased  tests  *  e.j.,  kangaroo,  caboose,  thermos,  bronco, 
kayak,  hassock,  goblet,  binocular,  idol,  observatory,  oasis .  walrus, 
canine. 

The  Raven  and  PPVT  ware  given  individually  to  all  white  (H  ■  638), 

Negro  (N  »  381),  and  Mexlcan-Aaerlcan  Qf  •  684)  elementary  school  children 

83 

in  on.  .Mil  California  achool  district.  Tha  raw  acoraa  on  both  taata, 
within  6-aonth  aga  interval.,  wara  tranaforatd  to  «  acoraa,  with  aean  •  0, 

SD  •  1.  Tha  ragraaaion  of  Raven  on  PPVT  and  of  PPVT  on  Ravan  vaa  than 
plotted  e.parately  for  oach  athnlc  group.  Tha  ragraaaion  llnaa  arc  perfectly 
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Figure  19.  Mean  Thorndike-Lorge  word  frequency  of  Peabody  Picture  Vocabulary 
Teat  items  (for  Forma  A  and  B)  aa  a  function  of  item  difficulty  when  items 
are  ranked  from  1  to  190  in  £  values,  (percent  passing)  based  on  the  normative 
population. 


linear  throughout  the  antlra  range  of  teat  ecoree  in  all  three  groups, 
as  shown  in  Figure  20.  The  elopee  of  theee  regreeaion  linee  of  the  three 


groupe  do  not  differ  significantly,  but  the  intercepte  differ  significantly 
beyond  the  .001  level  (P  •  52.38,  df  ■  2,1658).  In  short9  the  differences 
essential  to  our  hypotheses  sre  fully  significant.  So  let  us  co spare  these 
empirical  regression  lines  with  the  hypothesised  ones  in  Figure  18.  First, 
consider  the  white-Negro  comparison  (corresponding  to  hypothetical  groups 
A  and  B).  He  see  that  the  top  half  of  Figure  20  corresponds  to  the  left* 
hand  graphs  in  Figure  18.  Nov  ve  see  that  in  both  graphs  of  Figure  18  the 
white  regression  line  is  significantly  above  the  Negro  regression  line. 

The  only  hypothesis  to  vhlch  this  situation  corresponds  is  Hypothesis  3 
in  Figure  18.  Hypotheses  1  and  2  are  both  contradicted  by  the  data. 

Next,  consider  the  white-Mexican  comparison.  Here  ve  see  that  the 
Mexican  regression  line  is  above  the  white  regression  line  for  the  regression 
of  Haven  on  FPVT  (upper  graph  in  Figure  20),  end  the  Mexican  regression  line 
is  below  the  white  regression  line  for  the  regression  of  FPVT  on  Raven  (lower 
graph  in  Figure  20).  This  state  of  affairs  is  predicted  only  by  Hypothesis 
1.  Thus  we  see  that  the  results  for  the  Negro-white  comparison  are  predicted 
by  one  hypothesis  (Hypothesis  3) ,  and  the  results  for  the  Mexican-white  com¬ 
parison  are  predicted  by  another,  although  both  the  Negro  and  Mexican  groups 
ere  regarded  as  disadvantaged  and  score  lover  than  whites  on  IQ  and  scholastic 
achievement  tests.  It  is  most  interesting  that  each  of  the  two  sets  of  ethnic 
comparisons  is  consistent  with  s  different  hypothesis. 

Finally,  consider  the  Negro-Mexican  comparison.  FOr  the  regression  of 
Raven  on  PPVT  the  Mexican  regression  line  is  above  the  Negro,  but  just  the 
reverse  is  true  for  the  regreselon  of  PPVT  on  Raven.  This  situation  is  not 
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»t*u»  20.  legrassioo  of  Iron's  Matrices  standardised  acoraa  (s)  on  raabodr 
Mctiira  Vocabulary  Taat  £  acoraa  (above),  and  regression  of  PFVT  acoraa  on 
Inven  scores  (below). 
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hypothesised  in  Figure  18,  but  it  is  what  on#  would  predict  from  the  hypo¬ 
thesis  >  Cg  and  8^  <  E^,  where  A  and  B  represent  the  Mexican  and 
Negro  groups,  respectively.  That  is,  the  finding  is  consistent  with  the 
hypothesis  that  the  Mexican  group  is  genetically  favored  but  environmentally 
or  culturally  disadvantaged  relative  to  the  Negro  group.  The  results  are 
well  comprehended  within  the  fraaework  of  these  alternative  hypotheses. 

Those  who  think  in  teras  that  are  exclusively  envlronaental,  however,  are 
invariably  deeply  pussled  by  the  results  shown  in  Figure  20.  If  (in  the  lower 
graph)  for  any  given  score  on  the  less  culture-loaded  teat  (Be van)  whites 
get  the  highest  score  on  the  aore  culture-loaded  test  (FPVT)  and  Mexicans 
get  the  lowest,  with  Negroes  interasdiate,  it  seeae  to  aake  perfectly  good 
sense  froa  the  culture-bias  or  environaentallst  hypothesis.  But  then  when 
we  look  at  the  upper  graph  in  Figure  20,  we  see  that  for  any  given  score  on 
the  culture- loaded  test,  the  Mexican  gets  the  highest  score  on  the  culture- 
fair  test,  and  this  surely  seeae  to  aake  sense  froa  the  environmentalist 
standpoint.  But,  lo  and  behold,  the  Negro  group's  regression  line  does 
not  coae  next  —  Instead  it  is  well  below  the  white  group's  regression 
line.  In  other  words,  if  you  natch  Negro,  Mexican,  and  white  children  on 
the  culture-loaded  test,  their  scores  on  the  aore  culture-fair  teat  coae  out 
with  Mexicans  highest,  Negroes  lowest,  and  whites  lnteraediate.  This  seeae 
paradoxical  to  the  environaentallst.  It  is  predictable  froa  the  hypothesis 
foraulated  in  Figure  18,  which  involves  hypothesising  group  differences  in 
fepth  gcietlc  and  envlronaental  factors  for  explaining  the  Negro-white  and 
Negro-Mexlcan  differences.  On  the  other  hand,  for  these  data  at  least,  the 
hypothesis  of  only  an  envlronaental  difference  is  compatible  with  the 
Mexican-white  coaparlson.  This  aethodology  is  presently  being  extended  to 
other  tests  and  other  subpopulatione.  In  teras  of  these  formulations,  it 
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la  already  apparent  froa  preliminary  analyaaa  that  California  Oriental,  bear 
a  alallar  relationship  to  white,  aa  the  Mexicans  bear  to  the  Ntfroee,  that 
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is.  a  higher  average  genotype  and  lower  avaraga  environmental  advantage*. 

Planet's  Kathode  Cllnlqua.  Hy  work  has  been  severely  criticised  by 
one  developmental  psychologist  on  the  grounds  that  my  conceptions  of  Intel* 
llgence  and  its  measurement  were  based  on  standard  psychometric  tests,  and 
he  claims  that  “IQ  tests  are  simply  not  adequate  to  measure  processes  of 
thinking"  (Voyat.  1970.  p.  161).  He  suggests  that,  instead  of  IQ  tests, 
the  theory  and  techniques  of  Jean  Piaget,  the  noted  Swiss  child  psychologist, 
should  be  applied  to  the  problem  of  comparative  mental  development:  “Piaget's 
approach  not  only  allows  an  understanding  of  how  intelligence  functions,  but 
describes  it.  Since  the  Interest  of  Piaget's  tests  lies  in  describing  the 
mechanism  of  thinking,  they  permit  an  individual,  personalised  appraisal  of 
further  potentialities  independent  of  the  culture"  (p.  161).  "In  contrast. 

IQ  tests,  designed  by  whites  for  Western  culture,  have  value  limited  to  the 
culture  within  which  they  were  designed"  (p.  160).  In  view  of  these  opinions, 
we  must  take  a  more  detailed  look  at  the  relevance  of  Piaget's  approach, 
which  he  calls  the  mlthode  cllnlqua.  to  the  study  of  children's  mental 
development. 

Briefly.  Piaget  views  the  mental  development  of  the  child  as  going 
through  four  mein  states,  which  are  invariant  in  sequence  for  all  children; 

(1)  The  sensorimotor  stage  (onset  from  birth  to  about  1  year)  is  the  first 
phase  of  intellectual  development,  in  which  knowledge  and  thought  are  inti¬ 
mately  tied  to  the  content  of  specific  sensory  input  or  motoric  activity 
of  the  child;  it  includes  conditioning,  stimulus-response  learning,  reward 
learning,  perceptual  recognition,  and  associative  or  rote  learning  and 
memory.  (2)  The  prsoper  at  tonal  stage  (onset  ages  1  to  2  years)  is  a  transi¬ 
tional  period  between  the  sensorimotor  stage  and  the  next  etage  and  is 
mainly  characterised  by  symbolic  play  and  cognitive  egocentrism.  £»g* .  the 
child  in  this  stage  can  view  objects  and  relationships  only  in  terns  of  hie 


own  relation  to  then,  (3)  Concrete  operations  (onset  $  to  7  years)  is  the 
first  stage  of  what  Piaget  calls  operational  thinking,  which  characterises 
his  view  of  intelligence.  It  Involves  the  capacity  for  performing  mental 
operations  on  concrete  objects,  such  as  numeration,  serlatlon,  and  classifi¬ 
cation  or  other  forms  of  grouping,  and  the  ability  to  conceive  the  invariant 
structure  of  classes,  relations,  and  numbers.  (4)  Formal  operations  (onset 
11  to  13  years)  is  the  final  level  of  operational  thinking,  manifested  in 
logical  reasoning  (not  dependent  upon  the  manipulation  of  concrete  objects), 
propositional  thinking,  combinatorial  and  inferential  thinking  which  Involve 
using  hypothetical  possibilities,  abstractions,  and  imaginary  conditions  as 
well  as  the  mental  manipulations  of  symbols  for  real  or  experiential  knowledge, 
Piaget  has  devised  a  large  number  of  ingenious  "test"  or  clinical-type 
procedures  for  assessing  the  child’s  mental  development  as  he  moves  through 

t 

these  stages,  each  of  which  has  finer  gradations  or  substages  marking  the 
course  of  cognitive  development.  Most  of  the  techniques  have  concentrated 
on  the  assessment  of  concrete  operations,  for  this  is  the  first  stage  of 
operational  logical  thinking  which,  in  Piaget's  view,  is  the  beginning  of 
mature  intelligence  and  most  characterises  human  intelligence.  The  child’s 
capacity  to  grasp  and  utilise  the  concepts  of  conservation  of  maber,  weight, 
and  volume,  in  that  order,  marks  the  development  of  operational  thinking. 

The  7  or  8  year  old  child  who  is  well  along  in  concrete  operations,  for 
example,  is  capable  of  conserving  volume;  that  is,  the  quantity  or  volume  of 
a  ball  of  clay  or  a  jar  of  liquid  is  perceived  as  invariant  regardless  of 
its  changing  shape  (a  round  ball  of  clay  or  the  same  ball  of  clay  flattened 
out  like  a  pancake)  or  the  variety  of  differently  shaped  flasks  ltfothich 
the  liquid  can  be  poured  (low, flat  bowl  or  tall,  thin  cylinder).  The  pre- 
operational  child  cannot  maintain  this  Invariance;  to  him,  when  a  round  ball 
of  clay  is  flattened  out  and  made  to  look  "bigger,"  he  actually  belives  the 


quantity  of  clay  has  been  Increased,  and  similarly  when  ha  sees  liquid 
poured  from  a  shallow,  broad  bowl  into  a  tall,  slender  flask*  There  are 
many  ways  that  the  concept  of  conservation  shows  up:  in  number,  length, 
area,  time,  weight,  volume,  and  so  on,  Piaget  has  Invented  means  for 
assessing  children's  conservation  concepts  In  all  these  forms,  along  with 
many  other  tests  and  procedures  for  studying  the  sequence  of  mental  devel¬ 
opment  throughout  each  of  Its  main  stages. 

Now,  what  have  child  psychologists  learned  from  the  application  of 
Piaget's  tests  that  Is  relevant  to  Voyat ' a.  commentary? - 

First,  Voyat  is  probably  correct  In  his  opinion  that  the  Plagetlan 
testa  are  less  culture-bound  than  conventional  IQ  tests.  For  one  thing, 
some  groups  reared  under  environmental  conditions  which  are  extremely 
different  from  those  of  Western  culture  have  been  found  to  show  not  only 
the  same  sequence  of  development  through  Piaget's  stages,  but  are  even 
eomewhat  more  accelerated  in  this  development  than  white  middle-class  chil¬ 
dren.  Again,  Arctic  Eskimos  were  found  to  excel  over  white  urban  Canadian 
children  In  the  Plagetlan  tests,  and  Canadian  Indians  do  almost  as  well  as 
the  Eskimos  (MacArthur,  1968,  p.  48;  Vernon,  1965b).  Obviously  it  is  not 
necessary  to  have  lived  in  a  Western  or  middle-class  culture  in  order  to 
perform  up  to  Western  middle-class  levels  on  Plagetlan  tests.  In  fact, 
numerous  studies  have  shown  that  formal  schooling  has  no  effect  on  the  age 
of  achieving  the  various  component  structures  and  skills  that  comprise  "con¬ 
crete  operations"  (Kohlber*,  1968). 

In  ranted  ordering  children  of  the  same  chronological  age  in  terms  of 
their  rate  of  mental  development,  the  Plagetlan  tests  are  not  very  different 
from  other  culture-reduced  tests.  Vernon  (1965b)  factor  analysed  a  large 
number  of  Plagetlan  tests  along  with  conventional  psychometric  measures  of 
intelligence  and.  found  that  the  Plagetlan  tests  were  heavily  loaded  on  j|, 
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the  general  factor  common  to  all  intelligence  teats.  In  fact,  the  Piagetian 
teste  Measured  little  else  than  the  non-jg  variance  seems  to  be  task* 
specific,  J.g.,  it  has  nothing  in  common  vlth  other  Piagetian  tests  or  with 
conventional  IQ  tests.  Tuddenham  (1970)  gave  a  battery  of  Piagetian  testsf 
along  with  Raven's  Matrices  and  the  Peabody  Picture  Vocabulary  Teat  (PPVT), 
to  a  large  number  of  elementary  school  children,  and  concluded:  •  .  the 

Raven  has  the  higher  correlations,  ranging  from  0.24  to  0.50,  as  compared 
with  Peabody  values  of  0.13  to  0.37  for  a  similar  though  not  identical  set 
of  Piagetian  items"  (p.  68).  These  are  relatively  high  values  for  single 
item  correlations  within  a  restricted  age  range.  Tuddenham  notes  that 
"Correlations  with  Piaget  item  composites  of  six  and  eight  items  respectively 
are  0.60  for  the  Raven  YJL •  0.21  for  the  Peabody."  These  are  the  kinds  of  cor* 
relations  one  should  expect  if  Piaget's  tests  are  culture* reduced,  since  among 
psychometric  tests,  the  Peabody  and  the  Raven  are  probably  further  apart 
than  any  other  tests  on  the  continuum  going  from  "culture-loaded"  to  "culture- 
free," 

Do  the  Piagetian  tests  have  high  heritablllty?  It  would  be  most 
surprising  if  they  did  not,  in  view  of  what  has  just  been  said,  although 
there  have  not  yet  been  any  heritablllty  studies  of  these  tests.  One  impres¬ 
sive  study,  however,  strongly  supports  the  idea  that  Piagetian  tests  are 
highly  sensitive  indicators  of  genetic  factors  in  mental  development.  DeLemos 
(1969)  administered  a  battery  of  Piagetian  tests  to  Australian  aborigines, 
ages  8  to  15  years.  The  aboriginal  children  were  remarked ly  retarded  as 
compared  with  European  and  American  norms.  The  majority  of  adolescents  were 
still  not  up  to  the  level  attained  by  the  average  European  7 -year-old.  Even 
the  majority  of  aboriginal  adults  do  not  reach  the  level  of  concrete  opera¬ 
tions  represented  by  the  conservation  of  quantity  and  volume,  although 
.there  a  few  exceptions.  In  the  course  of  this  study,  DeLemos  compared  the 


Plagetlan  teat  performances  of  full-blooded  aborigines  with  those  who  were 
part  aboriginal  and  part  Caucasian*  The  children's  ancestry  was  known 
from  records  kept  by  the  mission  in  charge  of  the  territory  inhabited 
by  these  aborigines.  The  Caucasian  ancestors  were  "casual,"  probably  being 
Immigrant  laborers  and  sailors,  and  never  lived  among  the  tribe.  "Among 
the  children  classified  as  part-Aborlglnes  the  degree  of  European  ancestry 
was  small,  the  majority  being  classified  as  7/8th  Aboriginal  {the  equivalent 
of  1 'Caucasian  great-grand  parent)*  The  European  ancestry  was  therefore 
several  generations  removed  from  the  present  group.  There  were  no  apparent 
differences  in  the  present  environment  of  the  part-Aborlglnal  and  full- 
Aboriginal  children.  •  .  .  Part  Aborigines  and  full-Aborlglnes  formed  a 
single  integrated  community,  and  the  children  were  brought  up  under  the 
same  mission  conditions  and  attended  the  same  school"  (DeLeaos,  1968,  p.257). 
What  DeLemos  found  was  that  the  part-aboriginal  children  were  markedly 
advanced  In  the  Plagetlan  measures  as  cpmpared  with  the  full-aborigines  of 
the  same  ages.  The  differences  were  not  small  and  did  not  depend  upon  large 
samples  for  their  high  level  of  statistical  significance.  They  are  remarkably 
large  differences,  beyond  anything  that  has  ever  been  produced  by  direct 
training  on  Plagetlan  tasks  and  concepts.  The  results  for  the  six  types  of 
Plagetlan  conservation  tests  used  by  DeLemos  are  shown  In  Table  4. 


The  results  appear  almost  as  If  the  admixture  of  Caucasian  genes,  even  so 
few  as  l/8th,  Introduces  mental  structures  otherwise  lacking,  that  permits 
the  Individual  to  reach  higher  levels  of  mental  development  than  normally 
occurs  In  the  majority  of  full-Aborlglnale.  Commenting  on  this  striking 
finding,  DeLemos  writes  t  "The  significance  of  our  results  lies  In  the  fact 
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Table  4 

Comparison  of  the  Number  of  Part  Aboriginal 
and  Full  Aboriginal  Children  Shoving  Conservation* 


Test 

Full  Abor. 

N  •  38 

Part  Abor. 

N  -  34 

X1 

£ 

Quantity 

4 

18 

13.21 

<  .001 

Weight 

16 

25 

7.23 

<  .01 

Volume 

2 

8 

3.59 

.05  <  £  <  .10 

Length 

12 

20 

5.37 

<  .05 

Area 

3 

10 

4.23 

<  .05 

Number 

3 

9 

3.22 

.05  <  £  <  .10 

Total 

40 

90 

36.14 

<  .001 

*From  DeLemos  (1968) 


that  in  this  caaa  thara  vara  no  apparant  differences  in  tha  environments 
of  tha  tvo  group*.  Both  formed  an  intagral  part  of  tha  same  community, 
balng  closely  ralatad  by  family  and  klnahlp  ties,  and  living  undar  tha  same 
mission  condition*.  Tha  dlffarancaa  cannot  tharafora  ba  attributed  to  en¬ 
vironmental  factors.  •  •  .It  would  tharafora  seem  reasonable  to  attribute 
tha  significant  dlffarancaa  between  the  part  and  the  full  Aborigines  in  this 
study  to  genetic  dlffarancaa  between  Aborigines  and  Europeans,  resulting  In 
tha  part  Aboriginal  children  having  a  higher  probability  of  Inheriting  a 
higher  Intellectual  potential"  (p.  268). 

Flnally9  what  do  tha  Plagetlan  tests  reveal  about  tha  cognitive  devel¬ 
opment  of  American  Negro  children?  Read  Tuddenhaa  (1970)  carried  out  tha 
major  study ,  giving  a  battery  of  ten  Plagetlan  teats  to  some  BOO  white, 
Negro,  and  Oriental  children  In  grades  1  to  3  In  three  California  communi¬ 
ties.  Negroes  did  less  welljthan  whites  on  every  Item,  The  average  percen¬ 
tage  of  children  possessing  the  concept  tested  by  the  particular  Items  was 
32.6  for  whites  vs.  15.9  for  Negroes.  If  the  Items  are  combined  and  tha 
scores  treated  In  the  manner  of  conventional  psychometric  tests,  the  white 
Negro  difference  would  amount  to  approximately  0. 7r( equivalent  to  10  or 
11  IQ  points).  Oriental  children,  on  the  other  hand,  were  more  advanced 
than  white  children  on  7  of  the  10  items.  The  Plagetlan  scale  also  corre¬ 
lates  substantially  with  BBS  as  Indexed  by  father's  occupation,  even  though, 
as  Tuddenhaa  notes,  "these  items  tend  to  Involve  reasoning  about  matters 
universally  available  to  observation,  e.|.,  the  horlslontallty  of  water 
levels.  It  Is  hard  to  see  how  social  advantage  could  be  a  very  large  factor 

In  success  on  some  of  these  Items.  The  genetic  selection  implicit  In  occu- 

84 

pational  level  may  well  have  more  to  do  with  It"  (p.  65). 
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Caudia  (in  press)  administered  a  series  of  Plagatlan  conservation 
tub  to  126  low  SE8  American  Indian,  Negro,  and  white  children  in  grades 
1  to  3.  Overall,  these  groups,  all  being  of  very  low  SES,  averaged  about 
1  year  behind  the  age  norms  on  these  tests  based  on  samples  of  the  general 
population*  But  the  Negro  children  in  this  study  were  significantly 
(£  <  *001)  delayed  in  the  acquisition  of  conservation  (of  area,  number, 
quantity,  weight,  and  mass)  as  compared  with  the  low-SES  Indians  and  whites, 
who  did  not  differ  significantly*  The  racial  disparity  was  greatest  in  the 
older  age  groups.  Expressed  as  a  percentage  of  the  highest  possible  con¬ 
servation  score,  the  means  of  the  three  age-matched  ethnic  groups  are: 
white  »  51,  Indian  *  51,  Negro  »  30* 

How  much  does  specific  training  in  attention  and  classification  raise 
children's  performance  in  these  Plagetlan  tests?  To  find  out,  Slgel  and 
Olmsted  (1970)  gave  one  month  of  training  on  certain  skills  and  concepts 
intended  to  promote  cognitive  development  to  Negro  children  enrolled  in  a 
Headstart  program.  A  year  after  the  training,  these  children  were  compared 
with  a  matched  control  group  on  five  Piaget  tests  of  logical  operations 
(multiple  classification,  multiple  serlatlon,  and  reversibility)  and  con¬ 
servation  (number  and  quantity)*  The  training  is  reported  to  have  had  no 
significant  effect  on  performance  in  any  of  these  tests*  The  authors 
0  state,  "These  results  cannot  be  attributed  to  a  lack  of  understanding  of 
concepts  like  more,  same,  or  less,  since  tests  for  this  were  administered. 

All  children  passed  this  test.  ...  It  is  important  to  point  out  that  the 
difficulties  these  first-grade  children  have  (both  at  the  beginning  and  at 
the  end  of  first  grade)  in  not  being  able  to  conserve  number  and/or  mass, 
reveals  the  seriousness  of  their  cognitive  deficit,  especially  if  the  cri¬ 
terion  used  is  our  data  from  middle-class  whi  .as*  It  is  worth  pointing 
out  that  among  5-year  old  white  middle-class  children,  conservation  of 
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nuaber  and  aaas  art  soluble.  Of  cha  73  (white)  childran  Caatad  .  •  • 
approximately  SOX  could  conaarva  in  thaaa  araaa  without  training  and  aftar 
a  nine-session  training  prograa,  66X  of  tha  pravioua  non-coneervers  could 
than  conaarva"  (Slgal  4  Olmsted,  1970,  p.  328)*  By  contraat,  of  tha  Negro 
Haadatart  childran  who  racalvad  tha  ona  Month  of  training,  "•  •  .  81. 3X 
could  not  conaarva  nuabere  and  93.21  could  not  conaarva  quantity  althar 

Oft 

bafora  or  aftar  training"  (p.  328). 

Sansorlaotor  Dlffarancaa 

Thara  haa-never  baan  any  raal  disagreement  about  ganatlcally  determined 
phyalcal  dlffarancaa  —  blochaalcal,  phyaiologlcal,  and  anatomical  — 
between  racial  groups.  It  la  in  tha  raala  of  lntallactual  functlona  that 
we  aaa  ao  auch  a  priori  raalatanca  to  rajactlon  of  tha  null  hypothaala 
concerning  ganatlc  racial  dlffarancaa.  But  actually  thara  la  a  contlnuimi 
batvaan  tha  phyalcal  and  tha  lntallactual;  thara  ara  no  dlecernlble  dia- 
continultlaa;  and  racial  dlffarancaa  ara  found  at  all  polnta  along  tha  con- 
tlnuua  going  froa  atrlctly  phyalcal  charactarlatlca  to  behavioral  charac¬ 
teristic  including  those  procaaaaa  va  identify  aa  aantal  ability.  So  tha 
point  at  which  ona  drava  tha  line  of  raalatanca  to  entertaining  a  ganatlc 
hypothaala  of  racial  dlffarancaa  auat  be  coapletely  arbitrary  and  without 
any  logical  or  aclantlflc  baala. 

Sanaory  capacltlaa  ara  intiaataly  related  to  phyalcal  atructuraa  and 
procaaaaa  and  ara  undoubtadly  conditioned  by  ganatlc  factors*  And  wa  find 
aarked  racial  dlffarancaa  in  certain  eeneory  capacltlaa.  (An  excellent 
c  detailed  review  of  auch  of  thla  evidence  la  found  in  Spuhlar  4  Lindsay, 

1967.)  for  axaapla,  tha  ability  to  taata  tha  aynthetlc  chaaical  aubatanca 
phenyl thlocarbaalde  (PTC)  la  known  to  be  ganatlcally  deteralned,  probably 
by  a  alngla  gana.  Thara  ara  atrlklng  race  and  aubpopulatlon  dlffarancaa 
in  tha  frequencies  of  tasters  and  non-tasters  of  PTC,  going  froa  0  to  57 


percent  in  the  varloue  populations  which  have  been  studied  (aee  Spuhler 
6  Lindsey,  1967,  pp.  381-364).  There  ere  marked  racial  differences  In  the 
Incidence  of  various  types  of  sex-linked  color  blindness  which  are  com¬ 
pletely  genetic;  and  there  are  differences  In  ability  for  color  discrimi¬ 
nation.  Negroes  have  better  visual  acuity  than  whites;  only  63X  of  whites 
in  the  armed  forces  pre-induction  examination  have  20/20  vision,  as  com¬ 
pared  with  82X  of  Negroes  (Dreger  6  Millar,  1968,  p.  7).  Negroes  alao 
show  better  dark  adaptation  than  whites.  Negroes  show  a  greater  galvanic 
akin  response  than  whites,  and  they  perceive  radiant  heat  at  a  lower  thresh¬ 
old  (Drager  6  Millar,  1960,  p.  364). 

Moving  along  the  behavioral  continuum  from  sheer  sensory  to  mors 
perceptual  proceases,  population  differences  have  been  found  In  degree  of 
susceptablllty  to  various  optical  illusions  (sea  Spuhler  6  Lindsay,  1967; 
Dreger  6  Miller,  I960,  1968).  It  is  virtually  impossible  to  explain  soma 
of  these  Illusions  in  terms  of  cultural  or  experiential  differences. 

Croups  whose  visual  experiences  are  highly  similar  may  differ  greatly  la 
susceptibility  to  a  particular  perceptual  Illusion  and  groups  whose  envi¬ 
ronments  differ  markedly  may  show  no  differences  In  the  illusion.  One 
illusion  (the  black-white  radiation  sise  illueion)  which  is  explainable 
in  physiological  terms  on  the  condition  that  the  illusion  stimuli  are 
presented  in  black  and  white  but  not  in  response  to  variously  colored 
illusion  stimuli.  It  is  significant,  therefore,  that  there  are  racial  dif¬ 
ferences  in  susceptibility  to  this  site  illusion  whan  it  is  presented  in 
black  and  white  but  not  in  response  to  variously  colored  illusion  stimuli. 

Speed  of  Visual  Information  Processlna.  As  we  move  along  the  con¬ 
tinuum  to  speed  of  visual  information  processing,  we  come  somewhat  closer 
to  mental  abilities.  Intelligence,  la  fact,  is  sometimes  defined  as 
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Information  processing  capacity.  So  It  should  ba  Interesting  to  look  at 
the  simplest  fora  of  visual  Inforaatlon  processlng9  which  coses  very  close 
to  being  almost  a  physiological  measure  of  a  basic  mental  capacity. 

Inforaatlon  processing  capacity  shows  up  In  a  most  fundamental  fora 
In  a  phenomenon  technically  known  as  meta-contrast  or  "masking."  If  a 
visual  stimulus  Is  presented  to  the  observer's  view  for  a  standard  duration, 
followed  by  a  "blank"  interval,  and  then  by  a  second  stimulus  (equal  to  or 
greater  In  area  than  the  first)  of  standard  duration,  the  observer  either 
will  or  will  not  be  able  to  name  the  first  stimulus  (f.g.,  a  letter  of  the 
alphabet)  depending  upon  the  duration  of  the  "blank"  period  between  the 
first  and  second  stimuli  (called  the  "test  signal"  and  the  "masking  stimulus," 
respectively).  Studies  have  revealed  highly  reliable  Individual  differ- 
ences  In  the  shortness  of  duration  of  the  "blank"  period  or  lnterstlmulus 
Interval  that  observers  can  tolerate  without  "losing"  the  test  signal. 

If  the  blank  Interval  Is  too  short,  the  test  signal  Is  literally  wiped  out 
and  the  observer's  guess  as  to  what  It  was  Is  no  better  than  chance.  The 
duration  of  the  shortest  Interval  at  which  the  observer  can  Identify  the 
teat  signal  has  been  called  "Inforaatlon  processing  rate." 

A  meticulous  study  by  Bosco  (1970)  has  shown  marked  subpopulatlon 
differences  In  Information  processing  rate.  He  compared  children  In  first, 
third,  and  sixth  grades  In  urban  schools  attended  by  low  8ES  and  middle 
SK5  children.  Race  and  SE8  are  confounded  In  this  study  (Low  SE8:  28 
whites,  62  Negro;  Middle  SES:  88  whites,  2  Negro),  so  we  shall  refer  to  the 
contrasted  groups  only  as  low  SE8  and  middle  SS8.  The  four  test  signals 
were  very  carefully  selected  so  as  to  eliminate  experiential  differences. 

They  consisted  of  circle,  square,  triangle,  and  five-pointed  star.  Bosco 
comments:  "The  stimuli  which  were  used  In  this  study  are  so  pervasive  as 
to  rule  out  any  possibility  of  then  not  being  present  within  the  low  8E8 
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environment.  None  of  the  children  in  the  study  had  difficulty  Identifying 
the  four  stimuli  during  the  preliminary  part  of  the  testing.  Even  the 
disadvantaged  first  graders  responded  correctly  and  promptly"  (p.  61). 

Bosco  also  reported  that  observations  during  the  testing  did  not  lead  him 
to  suspect  motivational  differences  between  the  two  groups.  With  four 
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stimuli  each  having  equal  probability  of  occurrence,  there  were  only  "bite" 
of  Information  transmitted  in  this  procedure,  thus  making  it  a  very  rudi¬ 
mentary  but  clear-cut  measure  of  information  processing  capacity. 

Bosco  found  large  significant  (£  <  .01)  differences  in  Information 
processing  rate  between  the  low  and  middle  8ES  groups.  The  mean  5ES  differ¬ 
ence  was  greater  than  the  mean  grade  difference.  First-grade  middle  SES 
children  had  a  slightly  faster  processing  rate  than  low  SES  children  in 
the  sixth-grade.  As  one  would  expect  for  a  processing  task  Involving  only 
2  bits  of  information,  the  group  differences  (as  well  as  individual  differ¬ 
ences)  decrease  with  age.  At  first  grade,  low  SES  children  require  more 
than  twice  as  much  visual  processing  time  as  needed  by  middle  SES  children. 

At  sixth  grade,  the  low  SES  children  used  about  30  parcent  more  time.  Bosco 
found  low  correlations  (around  .20)  with  various  scholastic  achievement 
measures.  (Unfortunately,  these  correlations  were  obtained  only  in  the 
sixth-grade,  in  which  there  was  relatively  little  variance  in  visual  proces¬ 
sing  rate.)  Bosco  connote,  "The  more  a  variable  assesses  a  basic  cognitive 
variable,  the  less  likely  we  ought  to  expect  relationship  to  school  success.  •  • 
As  it  is,  there  is  good  reason  to  think  that  school  achievement  is  a  result 
of  a  host  of  variables  in  addition  to  cognitive  variables,"  (p.  51).  It 
seems  likely,  however,  that  Bosco  underestimates  the  relevance  of  his  measure 
of  scholastic  performance.  This  could  be  tested  by  determining  correlations 
at  the  first  grade,  and  by  increasing  the  information  load  of  the  task  at 
sixth  grade  in  order  to  yield  sufficient  variance  to  permit  significant 
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correlations  to  show  up. 

Reaction  Time.  Reaction  time  (RT)  to  a  stimulus  situation  Increases 
as  the  amount  of  Information  transmitted  by  the  stimulus  increases.  RT 
Increases  as  a  linear  function  of  "bits"  of  Information.  Also,  It  has  been 
-v*  found  that  the  slope  of  this  function  Is  negatively  correlated  with  IQ 
(Eysenck,  1967),  A  description  of  one  experimental  procedure  for  demon-* 
stratlng  this  will  help  to  make  it  clear.  The  subject  sits  In  front  of  a 
panel  on  which  there  Is  a  single  light  bulb;  directly  beneath  the  bulb  is  a 
pushbutton.  When  the  light  flashes  "on,"  the  subject  pushes  the  buttton  to 
turn  the  light  "off,"  In  this  condition,  the  subject's  response  time  Is  a 
measure  of  simple  RT.  There  is  zero  information  conveyed  when  there  is  only 
one  light/button  combination.  But  the  subject  is  required  to  respond  to  an 
increasing  number  of  light/button  combinations,  simply  by  having  one  light 
go  on  among  an  Increasing  number  of  potential  alternatives.  This  is  called 
"choice  RT."  The  amount  of  information  conveyed  increases  logarithmically 
as  the  number  of  lights.  Now,  when  zero  information  is  conveyed,  there  Is 
no  correlation  between  RT  and  IQ.  With  an  Increasing  number  of  choices,  RT 
correlates  Increasingly  with  IQ.  This  relationship  has  been  demonstrated  by 
Roth  (lj)64).  And  Fox  and  Taylor  (1967)  compared  two  groups  of  army  recruits 
on  simple  RT  and  choice  RT.  One  group  (Low  AFQT)  was  seJ^ted  from  recruits 
having  scores  between  10  and  21  on  the  Armed  Forces  Qualification  Test  (a 
composite  measure  of  general  intelligence  and  basic  scholastic  attainments); 
the  other  group  (High  AFQT)  were  recruits  with  scores  from  90  to  99.  The 
groups  differed  significantly  in  choice  RT,  but  not  in  simple  RT.  (A  more 
detailed  description  of  the  apparatus,  procedure  and  results  of  this  experl* 
ment  is  presented  in  Jensen,  1970d,  pp.  149*151.) 

Noble  (1969)  gave  a  4-choice  reaction  time  test  to  groups  of  rural 
Georgia  white  and  Negro  children  (N  ■  106  in  each  group)  matched  for  age 
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and  sex.  Each  child  was  given  160  standard  trials.  The  results*  plotted 
in  terms  of  mean  response  speed  (the  reciprocal  of  RT)  for  blocks  of  20 
trials,  are  shown  in  Figure  21.  The  overall  whlte-Negro  difference  is 


significant  (£  <  .01).  Note  that  response  speed  Increases  with  practice, 
but  soon  levels  off  in  both  groups.  The  first  trials  show  no  Negro-white 
difference*  and  the  mean  difference  in  the  first  blJck  of  20  trials  is 
small  as  compared  with  later  blacks.  If  motivational  and  attltudlnal 
factors  were  acting  to  depress  the  performance  of  the  Negro  children*  It 
is  hard  to  see  why  they  should  have  differed  so  little  at  the  beginning  of 
practice.  Increased  practice  tends  to  Increase  and  stabilise  the  magnitude 
of  the  difference  between  the  groups. 

Motor  Skills  learning.  Noble  (1968*  pp.  230-231;  1969)  has  reported 
an  exemplary  study  of  motor  skill  learning  in  Negro  and  white  rural  Georgia 
school  children*  ages  9  to  12.  From  a  pool  of  500  subjects*  all  right- 
handed*  152  were  selected  so  as  to  form  four  groups*  each  with  38  subjects 
(two  Negro  and  two  white  groups)  matched  for  age  and  sex. 

The  task  was  pursuit  rotor  learning.  The  pursuit  rotor  is  the  Most 
widely  used  instrument  in  laboratory  studies  of  human  motor  learning. 
Hundreds  of  experiments  have  been  performed  with  the  pursuit  rotor  and  much 
more  is  known  about  experimental  parameters  of  performnce  on  this  motor 
skill  than  on  any  other.  It  is  a  "tracking11  skill.  The  apparatus  consists 
of  a  disc  about  the  size  of  a  phonograph  turntable  which  rotates  at  a  given 
speed  (usually  60  r.p.m*).  The  disc  is  made  of  a  smooth  non-conductor  such 
as  bakellte;  flush  with  the  disc's  surface  and  about  halfway  between  the 
center  and  the  edge  is  a  "target"  —  a  small  silver  metal  disc*  usually 
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SUCCESSIVE  20-  TRIAL  BLOCKS 


Figure  21.  Mean  response  speed  in  successive  20~trlal  blocks  on  choice  reaction 
tine.  Each  curve  based  on  106  children.  (Froa  Noble,  1969) 


about  3/4  inch  in  diameter.  Aa  the  turntable  rotates*  the  subject's  task 
ia  to  learn  to  keep  a  metal  stylus  on  the  target;  the  stylus  is  hinged  to 
its  handle  in  such  a  way  that  no  pressure  can  be  exerted  by  the  subject 
as  a  means  of  keeping  the  stylus  "on  target."  When  "on  target"  the  stylus 
completes  an  electrical  circuit*  activating  a  timing  device  which  records 
the  percentage  of  each  consecutive  10-second  period  that  the  stylus  is  on 
target.  Learning*  that  is*  improvement  of  the  skill  with  practice*  is 
reflected  in  the  increasing  average  percentage  of  time  on  target  when  the 
course  of  practice  is  divided  into  a  number  of  periods  of  equal  duration. 

Pefore  Noble  performed  his  experiment*  a  number  of  relevant  factors 
were  already  known  about  pursuit  rotor  learning.  For  one  thing*  this  form 
of  learning  has  not  been  found  to  be  sensitive  to  examiner  effects;  that 
is*  the  sex*  age*  race*  and  attitude  of  the  experimenter  do  not  significantly 
affect  the  subject's  performance.  Even  so,  Noble  took  precautions  in  his 
study.  He  used  both  male  and  female  Negro  and  white  experimenters,  counter¬ 
balanced  for  all  groups  in  the  experiment.  (He  found  no  statistically  sig¬ 
nificant  effects  on  tracking  performance  attributable  to  sex  or  race  of  the 
examiner.)  Also*  he  mlnimzed  any  possible  experimenter  influence  by  leaving 
the  child  alone  in  the  testing  room  after  the  instructions  were  given, 
(instructions  were  given  largely  by  means  of  demonstration  by  the  experimenter.) 
As  a  further  check*  he  recorded  the  subject's  pulse  rate  just  before  and 
after  the  learning  period*  on  the  assumption  that  if  there  were  any 
differences  between  the  groups  it  would  show  up  in  the  pulse  rate*  which 
is  a  sensitive  indicator  of  anxiety.  There  was  no  race  difference  and  no 
pre-post  test  difference  in  pulse  rate.  The  children  were  not  anxious  but 
actually  enjoyed  the  task  and  the  fun  of  taking  turns  and  getting  out  of 
their  regular  class  actlvltes  to  participate  in  the  experiment.  Also*  there 


was  no  prior  evidence  chat  pursuit  rotor  learning  has  any  appreciable 

correlation  with  intelligence.  In  a  group  of  186  boys,  for  example,  McNemar 

(1933)  found  a  correlation  of  only  .17  between  tracking  ability  and  IQ. 

Obviously,  not  all  kinds  of  learning  ability  are  as  highly  related  to  IQ 

as  is  scholastic  learning.  Finally,  it  was  known  that  pursuit  rotor 

learning  has  very  high  herltablllty,  almost  as  high  as  the  herltability  of 

height.  NcNemar  (1933)  obtained  correlations  of  .95  and  .51,  respectively, 

for  MZ  and  DZ  twins.  Using  the  simplest  formula  for  estimating  herltablllty 
2 

(h  ■  2(£w  -  r^),  assumes  no  assortatlve  mating  for  pursuit  rotor 

2 

ability,  the  value  of  h  obtained  from  McNemar 's  data  is  .88.  Furthermore, 
Vandenberg  (1967)  reports  that  herltablllty  is  much  higher  for  pursuit  rotor 
learning  with  the  right  hand  (or  preferred  hand)  than  with  the  left.  In 
other  words,  the  tracking  task  can  serve  either  as  a  test  having  very  high 
herltablllty  or  as  a  test  having  low  herltablllty,  depending  on  whether 
the  subject  is  required  to  use  his  preferred  or  his  non-preferred  hand. 

With  this  background  in  mind,  Noble  had  half  of  each  racial  group 
(all  were  right-handed)  perform  with  their  right  hand  and  half  of  them 
with  their  left  hand.  The  results  are  shown  in  Figure  22.  The  white 


subject's  average  left-hand  performance  was  slightly  better  than  the  Negro's 
performance  with  the  right  hand.  Also,  the  race  difference  is  much  greater 
for  the  right-hand  performance,  with  its  higher  herltablllty. 

So  striking  and  interesting  were  these  results  that  Noble  replicated 
and  extended  the  study  on  a  new  {{roup  of  268  subjects,  and  obtained  essen¬ 
tially  the  same  results,  significant  beyond  the  .001  level:  "Whites  not  only 
performed  at  a  generally  higher  level  of  proficiency  than  Negroes  but  also 
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SUCCES3VE  BLOCKS  OF  a^O-SEC  TRWLS 


Figure  22.  Keen  percentage  of  tine  on  target  in  aucceealve  blocka  of  20-eecond 
work  and  10-aecond  rest  tralla  on  the  pursuit  rotar,  for  white  and  Negro  chi ld- 
WW  practicing  with  either  the  Right  or  the  Left  hand.  There  ere  38  aubjecte 
in  each  condition.  (Fro»  Noble,  1969) 
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were  gaining  at  a  faster  rate*  Even  after  fifty  practice  trials  conducted 
under  rigorously  controlled  conditions,  the  average  Negro  right-hand  ability 
was  still  below  the  average  white  left-hand  ability**  (Noble,  1969,  pp.  22-23)* 
Noble  then  went  a  step  further*  He  divided  the  Negro  group  into  two 
groups  which  we  shall  call  blacks  and  mulattoes.  He  used  several  geneti¬ 
cally  Independent  (but  phenotyplcally  correlated)  objectively  measured 
physical  criteria  for  this  classification,  and  showed  that  the  groups  differed 
significantly  on  each  one:  skin  pigmentation,  nasal  width,  lip  thickness, 
hair  texture,  eye  color.  Jaw  formation, .in terpupi la ry  distance,  and  ability 
to  taste  phenyl thlocarbamlde*  The  subjects  thus  classified  into  three 
groups  showed  significantly  different  mean  pursuit  rotor  scores  in  the 
order:  whltes>  mulat toes > blacks.  The  mean  percentage  of  time  on  target 
for  the  three  groups  were  4.6%,  2*6%  and  2. IX,  respectively  (Noble,  1968, 
p*  231).  Noble  believed  that  strictly  environmental  Interpretations  of  these 
results  in  terms  of  socioeconomic  and  cultural  differences  would  find  little 
evidential  support.  "On  the  contrary,"  he  writes,  "there  were  numerous  obser¬ 
vations  to  suggest  that  a  large  part  of  the  interracial  behavioral  variance 
is  genetically  determined"  (1969,  p.  27).  But  Noble  concludes:  "Our  data 
on  the  learning  of  psychomotor  skills  pertain  to  operationally  defined 
concepts  and  to  statistical  aggregates  of  subjects;  nomothetic  laws  imply 
nothing  about  (1)  the  human  worth  of  a  particular  individual  or  (2)  their 
civil  liberties*  Whether  all  the  living  races  of  mankind  are  equal  in  their 
Innate  (genotypic)  biological  potentialities  for  cultural  and  scientific 
achievements  in  modern  civilization  is  a  matter  that  cannot  be  determined 
by  single  experiments  of  deliberately  limited  scope.  At  the  same  time,  I 
hold  that  systematic,  theory-oriented,  fundamental  research  on  behavior  offers 
our  best  hope  of  solving  the  vexing  Interracial  problems  that  confront  us 
today"  (p.  29). 


Physical  Environment  and  Mental  Development 


Nutrition*  In  recent  years  poor  nutrition  has  been  frequently 
mentioned  In  the  literature  as  If  It  were  established  as  a  major  environ¬ 
mental  cause  of  social  class  and  racial  differences  In  Intelligence  and 
scholastic  performance*  Hence  we  must  briefly  review  what  is  actually 
known  at  present  about  the  effects  of  nutrition  on  mental  development  and 
weigh  Its  relevance  to  the  Issues  under  discussion  In  this  paper* 

First  of  all,  the  evidence  from  experimental  studies  of  severe  nutri¬ 
tional  deprivation  in  animals  leaves  no  doubt  whatsoever  that  brain  func¬ 
tions  and  their  behavioral  correlates  are  influenced  by  nutritional  factors, 
particularly  protein  deficiency  (Dobbin^,  1970;  Elch&ald  &  Fry,  1969;  Scrim¬ 
shaw  &  Gordon,  1968;  Wlnlck,  1970)*  The  authors  of  animal  studies  of  nutri¬ 
tional  deprivation  showing  effects  on  brain  and  behavior  usually  point  out 
that  the  deprivation  1*  severe,  that  is  has  generalized  effects  on  the  growth 
and  functioning  of  other  systems,  and  that  larger  and  more  irreversible 
effects  are  produced  by  nutritional  deprivation  during  the  periods  of  most 
rapid  growth  of  the  central  nervous  system. 

The  evidence  with  respect  to  the  psychological  effects  of  malnutrition 
in  humans  is  much  more  difficult  to  evaluate,  since  it  cannot  be  based  on 
experimental  studies  but  must  rely  on  the  occurrence  of  nutritional  depriva¬ 
tion  in  "natural"  settings*  This  invariably  means  that  the  effects  of  malnu¬ 
trition  are  confounded  with  a  host  of  other  unfavorable  factors  so  frequently 
associated  with  poverty  and  with  poor  mental  development,  such  as  prematurity, 
low  birth  weight,  poor  health  care,  high  incidence  of  infectious  diseases, 
child  neglect,  and  so  on.  Also,  as  Platt  (1968,  p*  241)  points  out:  "The 
effects  of  maternal  under nutrition  and  those  of  genetic  factors  are  difficult 
to  separate  in  disadvantaged  populations*  Since  consequences  may  be  similar 
and  are  exhibited  even  in  fetal  death,  there  is  often  no  way  to  separate 
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these  factors  in  the  Individual  case.  Human  population  and  blostatlstical 
studies  must  be  conducted  in  order  for  scientists  to  understand  the  subtle 
interactions  of  genetic  endowment  and  nutrition  within,  and  between,  the 
larger  genetic  pools  of  any  given  geographical  or  socioeconomic  group.11 

-***  Two  or  three  studies  of  human  malnutrition,  however,  have  involved  more  or 
less  adequate  controls  and  have  yielded  sufficiently  clear-cut  results  to 
warrant  the  conclusions  of  one  of  the  leading  researchers  in  this  field: 
“There  can  be  absolutely  no  question  about  the  association  of  significant 
degrees  of  malnutrition  during  the  early  years  of  life  and  concurrent  as 
well  as  later  manifestations  of  intellectual  impairment"  (Birch,  1968,  p.  57). 

1  have  found  a  total  of  only  13  published  studies  of  the  effects  of 
nutrition  on  mental  development.  Eleven  of  these  are  well  summarized  by 
Stein  and  Kassab,  1970,  who  do  not  include  a  study  conducted  in  Peru 
(Pollltt  &  Granoff,  1967)  or  the  one  published  United  States  study  (Harrell, 
Wbodyard,  &  Gates,  1955).  It  is  significant  that  all  but  one  of  the  studies 
showing  any  mental  effects  of  nutritional  deficiency  were  conducted  outside 
the  United  States  in  those  parts  of  Africa,  Asia,  and  Central  and  South 
American  which  suffer  the  most  extreme  poverty  and  protein-calorie  defi- 

OQ 

clency.  It  is  interesting  that  even  in  these  localities  the  degree  of  mal- 
nutriti jn  sufficient  to  depress  mental  development  is  not  found  generally  in 
any  appreciable  segment  of  any  population;  these  malnourished  cases  must  be 
sought  out  in  specific  families,  and  even  then  usually  not  all  the  children 
in  the  same  family  will  show  signs  of  malnutrition.  The  impression  that  many 
persons  seem  to  have  gained  from  the  popular  press,  that  there  are  hordes 
of  malnourished  children  who  suffer  mental  retardation  therefrom,  is  quite 
at  odds  with  the  actual  picture  given  by  the  total  body  of  scientific  litera¬ 
ture  on  this  subject.  Children  in  whom  mental  effects  of  poor  nutrition 
can  be  demonstrated  have  seemed  almost  as  hard  for  researchers  to  find  as 
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identical  twins  reared  apart,  The  total  number  reported  in  the  literature 
is  fever  than  a  thousand,  and  in  only  a  fraction  of  these  have  psychological 
effects  been  adequately  demonstrated.  The  problem,  of  course,  is  that  mal- 
nutrition  is  most  often  found  in  families  in  which  frequently  other  factors, 
genetic  and  environmental,  that  cause  mental  retardation  are  also  operative. 
The  mean  IQ  of  children  in  the  general  population,  or  even  in  that  segment 
of  the  population  in  which  the  undernourished  children  were  found,  cannot 
serve  as  a  proper  comparison  group  because  of  this  close  linkage  of  malnu¬ 
trition  to  other  adverse  familial  factors.  Those  studies,  such  as  Cravloto's 
(1968),  which  have  used  adequately  nourished  siblings  as  controls  against 
which  to  measure  the  effects  of  malnutrition  in  the  affected  siblings  are 
the  most  adequate,  and  their  results  leave  little  doubt  that  severe  protein 
deficiency  in  the  final  mL.,chs  of  fetal  life  and  in  infancy  can  depress  impor¬ 
tant  cognitive  functions  that  emerge  later  in  childhood.  The  statistical 
significance  of  this  finding  is  not  in  question,  but  the  magnitude  of  the 
effect  is  difficult  to  evaluate  in  terms  of  any  familiar  scales  of  mental 

i 

measurement.  The  most  adequate  studies^ carried  on  in  Mexico  and  Guatemala 
by  Cravioto  and  his  colleagues,  make  use  of  special  tests  measuring  "inter- 
sensory  integration"  cross-modal  transfer),  and  from  the  information 

given  it  is  impossible  to  determine  how  much  the  significant  differences 
between  the  nutritionally  deprived  and  their  controls  would  amount  to  on  an 
IQ  scale.  I  believe,  however,  that  the  measures  of  lntersensory  integration 
used  by  Cravioto  et  al.  get  at  the  £  factor  of  intelligence  at  a  very  basic 
level  (Cravioto  6  Dellcardle,  1970),  Thus,  although  we  may  conclude  that 
there  are  significant  effects  of  early  malnutrition  on  cognitive  development, 
little  if  anything  can  be  said  at  present  about  the  magnitude  of  these 
effects  relative  to  the  magnitudes  of  the  social  class  and  racial  differences 
existing  in  the  United  States.  One  study  using  conventional  individual 
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Intelligence  teste  found  in  average  of  20  points  IQ  deficit  In  a  group  of 
21  severely  malnourished  African  children  as  compared  vlth  an  adequately 
nourished  control  group  (which  was  more  advantaged  In  many  other  respects 
as  well)*  The  degree  of  chronic  malnutrition  In  these  cases  was  so  severe 
as  to  actually  stunt  physical  growth  and  to  cause  abnormal  brain  waves;  all 
the  children  had  come  to  the  attention  of  public  health  agencies,  so  their 
condition  could  not  be  regarded  as  typical  even  for  the  slums  of  South 
Africa  (Stoch  &  Smythe,  1963). 

A  number  of  findings  and  conclusions  are  repeated  In  many  of  the  studies. 
The  degree  of  malnutrition  associated  with  cognitive  deficit  Is  usually 
severe;  In  one  study  In  Chile,  for  example,  children  during  the  first  year 
of  life  were  not  breast  fed  but  subsisted  entirely  on  a  diet  of  flour  and 
water  (Stein  &  Kaspab,  1970,  p.  93).  The  most  severe  retardation  Is  asso¬ 
ciated  with  malnutrition  In  the  last  three  months  of  gestation  and  In  the 
first  several  months  after  birth,  which  Is  the  most  active  period  of  brain 
growth.  Retardation  Is  less  demonstrable  among  children  who  are  malnourished 
after  the  second  year  of  life,  and  there  Is  evidence  that  older  children  and 
adults  suffer  no  permanent  psychological  effects  from  even  severe  malnutrition, 
as  existed  In  concentration  camps  near  the  end  of  World  War  II.  Malnutrition 
Is  less  often  found  where  children  are  breast  fed  In  the  first  year  of  life; 
artificial  low-protein  foods  and  "empty  calories"  In  high  carbohydrate  diets 
are  more  often  associated  with  r°or  nutrition.  Early  malnutrition  hinders 

general  growth  and  therefore  causes  an  Increased  correlation  between  various 

89 

physical  indices  and  measures  of  Intelligence.  Wlnlck  (1970)  reported  that 
at  2  1/2  to  5  years  of  age  70  percent  of  malnourished  children  had  head 
circumferences  below  the  10th  percentile  —  a  very  skewed  distribution 
,  Indeed  —  as  compared  with  control  children,  whose  head  circumferences  showed 
a  normal  distribution.  Among  malnourished  children  there  is  a  significant 
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correlation  between  head  circumference  and  IQ,  but  no  significant  relation* 
tionship  was  found  in  control  children  whose  head  site  was  within  normal 
limits  (Stein  6  Kassab,  1970,  p.  101).  Similar  effects  are  found  for 
height;  malnutrition,  particularly  protein  deficiency,  retards  the  rate 
of  ossification  of  cartilage  in  the  first  months  of  life  (Platt,  1968, 
p.  243),  Malnutrition  also  retards  early  motor  development.  In  every 
study  in  which  Infant  development  tests,  such  as  the  Gesell  scale,  hive 
been  used,  they  show  that  the  malnourished  children  score  below* par. 

Early  malnutrition  makes  for  greater  inter-sibling  differences;  siblings 
within  the  same  family  are  not  equally  affected,  but  in  families  in  which 
malnutrition  is  found,  there  are  significantly  larger  differences  between 
the  slbillngs  as  compared  with  adequately  nourished  families  (Cravloto  6 
Dellcardle,  1970).  There  is  also  evidence  that  protein  deficiency  impairs 
memory  as  well  as  other  cognitive  functions  (Cravloto  &  Dellcardle,  1970). 

When  a  high  percentage  of  low  IQs  are  found  among  groups  of  children 

who  themselves  have  shown  no  evidence  of  poor  nutrition,  it  is  hypothesized 

by  some  investigators  that  the  lower  IQs  are  a  result,  at  least  in  part, 

of  the  children's  mother's,  or  even  grandmother's,  having  suffered  from 

poor  nutrition.  There  is  some  evidence  for  the  lntergeneratlonal  effects 

of  malnutrition  (and  other  environmental  factors)  on  behavior  in  rats  and 

90 

dogs,  but  not  in  humans.  Stein  and  Kassab  (1970,  p .  109)  summarize  the 
present  state  of  knowledge  on  this  point:  "There  are  no  studies  in  human 
societies  which  can  be  held  to  support  a  cumulative  generational  effect  of 
dietary  restriction.  Certainly  any  such  effect  was  not  sufficiently  wide¬ 
spread,  after  countless  generations  of  rural  poverty,  to  prevent  the  emergence 
during  the  past  century  of  the  technological  societies  of  Europe  and  North 
America." 
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Sine*  ill  thi  itudltfl  mentioned  so  far  are  based  outside  the  United 
States*  ve  should  look  In  more  detail  at  the  one  published  study  conducted 
In  the  United  States  relating  IQ  to  nutrition*  and  at  anothar  sore  recant 
study*  as  yet  unpublished.  The  first  study*  by  Harrell*  Wbodyard*  and 
**  Cat  as  (1955)  was  carried  out  in  the  Cumberland  Mountains  of  Kentucky  and 
In  Norfolk*  Virginia.  The  Kentucky  subjects  were  "poor  whites"  living  In 
what  the  authors  describe  as  "deplorably  low"  economic  conditions.  The 
Norfolk  subjects  all  were  mothers  on  welfare*  chosen  for  their  low  Income 
status;  SO  percent  were  Negro.  There  were  1*200  mothers  In  each  group. 
Theaa  women  early  In  pregnancy  were  contacted  through  public  maternity 
clinics  and  given  a  variety  of  dietary  supplements  (one  group  got  vitamins; 
anothar  group  got  "polynut rlents*"  and  the  control  group  got  a  placebo; 
l.g.*  a  non-nutritive  substance).  These  dietary  supplements  were  taken 
throughout  pregnancy.  The  children  born  to  these  mothers  were  given  two 
forme  of  the  Stanford-Blnet  Intelligence  Test*  at  ages  3  and  4.  There  were 
1*414  children  tested  In  all.  The  Kentucky  children  showed  no  significant 
*  effects.  (For  both  tests  F  <  1.)  The  Norfolk  children  did  show  signifi¬ 
cant  effects,  however.  At  age  3  the  vitamin  and  polynutrient  groups 
averaged  2.5  to  5  IQ  points  higher  than  the  placebo  group.  At  4  years  of 
age  the  average  gain  over  the  placebo  group  was  5.2  IQ  points  in  the  vitamin 
group  and  8.1  points  In  the  polynutrient  group.  However*  for  both  of  these 
groups  and  the  placebo  group  there  was  a  significant  (P  <  .001)  decline  of 
3.04  IQ  points  between  ages  3  and  4.  Thus,  while  the  dietary  supplements 
did  raise  IQ  several  points  over  the  placebo  group*  they  did  not  prevent  the 
lowering  of  IQ  between  ages  3  and  4.  This  rapid  decline  within  a  one-year 
period*  In  addition  to  the  fact  that  IQ  at  age  four  accounts  for  something 
less  than  50  percent  of  the  IQ  variance  in  late  adolescence*  makes  this 
study  inconclusive  as  to  whether  any  lasting  effects  on  IQ  were  derived  from 


Che  dietary  supplenence  during  pregnancy.  The  IQe  of  the  children  at  agea 
3  and  4  were  within  the  typical  range  for  this  population,  and  the  decline 
In  IQ  from  3  to  4  la  also  typical;  studies  of  similar  groups  have  found 
average  declines  of  about  10  IQ  poiuts  between  3  and  6  years  of  age 
(Shuey,  1966,  pp.  6-31). 

The  second  study  takes  a  still  different  approach,  which  consisted 
not  of  looking  for  children  showing  malnutrition  and  determining  their 
psychological  characteristics,  but  rather  finding  children  In  the  poorest 
families  In  the  poorest  slums  of  a  large  Southern  city,  Nashville,  Tennessee, 
(Carter,  Gilman,  Vanderzwaag,  6  Massey,  1971).  The  Investigators  visited 
community  agencies  to  find  out  the  location  of  poverty  areas  and  to  Identify 
poverty  families.  These  areas  were  then  explored  by  car,  followed  by  house- 
to-house  canvassing  by  a  social  worker  to  find  the  most  Impoverished  families 
with  children  of  certain  ages.  The  groups  finally  selected  came  from  two 
housing  projects  on  the  East  side  of  Nashville.  The  criteria  for  selection 
included:  mother  under  35  years  of  age,  the  target  child  should  not  be 
farther  along  in  the  family  than  the  third  child,  and  younger  siblings 
should  be  present.  Since  the  medical,  nutritional,  and  psychological  assess¬ 
ments  were  intended  to  be  extremely  thorough  and  elaborate,  only  19  families 
were  selected,  10  Negro  and  9  white.  The  target  children  (singled  out  for 
special  intensive  study  and  enrollment  in  an  experimental  preschool  program) 
were  between  the  ages  of  3  years  8  months  and  4  years  8  months.  The  authors 
describe  in  genet al  terms  the  typical  backgrounds  of  the  white  and  Negro 
families  from  which  their  samples  were  drawn:  "The  typical  family  of  a  white 
child  ...  is  ilkely  to  be  one  in  which  the  natural  father  Is  present  In 
the  home  at  least  50  percent  of  the  time.  He  is  usually  an  unskilled 
laborer  or  perhaps  disabled.  The  average  annual  income  Is  below  the  0E0 
Poverty  Guidelines.  Half  of  the  mothers  were  on  Welfare  or  Aid  to  Dependent 


Children  Progress, M  {About  40  per  t.it  of  the  white  Mothers  had  completed 
high  school)  "The  typical  black  family  .  .  .  ia  likely  to  be  one  in  which 
the  natural  father  ia  not  at  hose.  If  he  la«  he  ie  usually  employed  In 
maintenance  work,  in  the  military  service,  or  le  a  trainee  in  sons  OEO 
prograa  designed  to  find  jobs  for  the  hard-core  unemployed.  The  average 
annual  family  income  le  about  the  sane  as  that  for  the  urban  white  families 
and  is  well  below  the  OEO  Poverty  Guidelines.  At  least  70  percent  of  the 
mothers  are  receiving  Welfare,  Aid  to  Dependent  Children,  or  Social  Security 
payments.  The  average  number  of  children  in  the  family  was  about  the  same  as 
in  the  •  •  •  white  families."  (20  percent  of  the  Negro  mothers  had  completed 
high  school.)  > 

The  medical  and  nutritional  assessments  of  the  19  target  children  were 
extremely  extensive  and  thorough.  More  than  50  physical  signs  were  checked 
in  the  children's  medical  histories  and  examinations  at  the  time  of  the 
study.  Detailed  study  was  made  of  the  children's  diets  and  was  compared 
with  the  National  Nutrition  Survey's  standards  for  dietary  Intakes  of 
calories,  proteins,  vitamins,  and  minerals  recommended  for  healthy  four  to 
six  year  old  children. 

No  appreciable  nutritional  difference  was  found  between  the  Negro  and 
white  samples,  and  both  groups  were  well  above  the  standards  recommended  by 
the  National  Nutrition  Survey.  Concerning  the  results  of  the  medical  exami¬ 
nations,  the  investigators  state:  "In  general,  these  children  were  considered 
to  have  physical  findings  within  normal  limits"  (p.  31).  In  some  ways  the 
health  conditions  of  these  children  were  surely  not  typical  of  average 
American  children;  about  half  the  subjects  in  each  group,  for  example,  had 
pin  worms.  But  in  both  groups  extremely  thorough  examination  revealed  none 
of  the  physical  or  emotional  symptoms  associated  with  poor  nutrition  and 
usually  seen  in  the  r *udies  conducted  in  Africa,  Asia,  Mexico,  and  South 
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America.  With  the  small  samples  of  thla  atudy9  tha  correlations  between 
phyaical  indices  and  IQ  would  have  too  little  reliability  to  be  Inter¬ 
pretable;  they  shoved  no  consistent  pattern  and  the  authors  comment  that 
"We  were  not  surprised  that  ve  failed  to  turn  up  anything  of  particular 
meaning  In  correlations  between  the  Intelligence  test  scores  of  the  children 
and  the  various  Indices  of  skeletal  age9  height 9  weight 9  bone  density 9  and 
so  on.  The  number  of  cases  was  small  and  only  one  index  of  Intellectual 
ability  was  used.  Perhaps  with  a  larger  number  of  cases  and  increasingly* 
refined  techniques  of  assessment 9  such  relationships  might  emerge"  (p.  61). 

Stanford-Blnet  IQs  were  obtained  on  all  the  children  at  the  conclusion 
of  the  study9  after  they  had  spent  a  school  year  In  an  intensive  experimental 
nursery  school  program  aimed  at  improving  these  children’s  educability, 
with  particular  emphasis  on  Intellectual  and  motivational  factors.  The 
children  by  this  time  (5  to  6  years  range)  were  much  at  ease  among  teachers 
and  examiners 9  and  were  accustomed  to  interacting  with  adults  in  various 
cognitive  games  and  experimental  learning  situations.  Thus  they  would 
seem  to  be  better  prepared  for  Stanford-Blnet  testing  than  the  normative 
population  in  this  age  range.  The  mean  IQs  of  the  Negro  and  white  groups, 
respectively,  were  76.1  and  95.3  (SDs  -  13.0  and  16.7).  Here,  then,  is  a 
considerable  IQ  difference  (more^ than  1  SD)  without  there  being  any  appre¬ 
ciable  or  consistent  differences  in  nutritional  status  or  in  physical 
development  and  general  health. 

If  signs  of  malnutrition  were  not  found  in  these  obviously  rather 
extrecie  socioeconomically  disadvantaged  groups,  the  question  naturally 
arises  as  to  what  percentage  of  the  United  States  population,  and  particu¬ 
larly  of  the  Negro  population,  suffers  from  malnutrition  to  a  degree  that 
would  affect  mental  development.  Could  poor  nutrition  account  for  any 
appreciable  fraction  of  the  average  vhlte-Negro  IQ  difference?  In  order 
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to  gain  s os#  outer-bound  estimate  In  answer  to  thin  question,  I  asked 
Dr.  Herbert  Birch,  a  leading  researcher  ir  this  field,  for  a  rough  estimate 
of  the  percentage  of  our  population  that  Might  suffer  a  degree  of  Malnutri¬ 
tion  sufficient  to  affect  IQ.  He  said  he  would  guess  "Not  More  than  about 
^  1  percent"  (personal  coMMunication,  April  19,  1971).  So  let  us  take  this 
figure  as  the  basis  for  an  outer-bound  estimate.  Assume  that  all  of  the 
It  of  Malnutrition  in  the  U.S.  population  occurs  within  the  Negro  population; 
this  would  mean  that  approximately  91  of  the  Negro  population  suffers  from 
malnutrition.  Assume  further  that  all  91  of  this  group  afflicted  by  mal¬ 
nutrition  has  thereby  had  its  IQ  lowered  by  20  points  (which  is  the  differ¬ 
ence  between  malnourished  and  adequately  nourished  groups  in  South  Africa  — 
the  most  extreme  IQ  difference  reported  in  the  literature).  Assuming  the 
present  Negro  mean  IQ  in  the  U.S.  to  be  85,  what  then  would  be  the  mean  if 
the  20  points  of  IQ  were  restored  to  the  hypothetical  9 X  who  had  suffered 
from  intellectually  stunting  malnutrition?  It  would  be  86.70,  or  a  gain 
of  less  than  2  IQ  points  as  an  outer-bound  estimate.  Thus  it  seems  unlikely 
that  nutritional  factors? could  carry  much  weight  in  any  explanation  of  the 
average  Negro-white  IQ  difference.  This  is  not  to  say  that  cases  of  malnu¬ 
trition  do  not  exist  in  the  U.S.,  or  that  all  possible  means  should  not  be 
applied  to  ameliorating  poor  nutrition  wherever  it  was  found.  It  simply 
means  that  a  nutritional  Hypothesis  of  average  Negro-white  IQ  differences 
has  little  or  no  basis  in  fact,  even  as  a  minor  contributory  factor. 

Actually,  no  one  yet  knows  what  the  net  effect  of  undernutrition  in  an 
entire  large  population  la  under  natural  conditions  in  which  many  con¬ 
comitant  factors  are  free  to  operate.  One  might  even  hypothesize  that 
the  net  effect  of  extreme  nutritional  depression  in  a  population  (not  for 
an  individual)  might  actually  be  beneficial  in  a  eugenic  sense,  due  to 
increased  fetal  loss  and  Infant  mortality  along  with  natural  selection 
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favoring  those  who  are  genetically  better  endowed  physically  and  mentally. 

Such  a  hypothesis  could  be  tesed  by  analysis  of  physical  and  mental  measure¬ 
ments  on  individuals  conceived  and  born  during  the  months  of  severe  protein 
starvation  In  various  European  countries ,  particularly  Holland  and  Poland, 
toward  the  end  of  World  War  II.  Such  studies,  sponsored  by  the  U.S.  Department 
of  Health,  Education,  and  Welfare,  are  presently  underway. 

But  there  are  also  less  speculative  reasons  for  believing  that  the  role 
of  nutrition  should  not  be  overrated  as  a  factor  In  Negro-white  IQ  differ¬ 
ences.  For  example,  children  who  are  malnourished  show  a  long  developmental 
lag,  registered  In  physical  as  well  as  psychological  characteristics  (Cravloto, 
1968).  No  such  lag  Is  found  In  Negro  children  and  what  little  evidence 
there  Is  shows  no  difference  between  Negroes  and  whites  In  the  degree  of 
correlation  between  physical  and  mental  traits.  Malnutrition  retards  the 
ossification  of  cartilage,  yet,  representative  samples  of  Negro  Infants  have 
been  found  to  be  advanced  over  whites  In  ossification  (Naylor  &  My riant ho - 
poulos ,  1967).  Malnutrition  results  In  below  normal  performance  on  Infant 
tests  of  sensorimotor  development,  yet  Negro  babies  generally  show  advanced 
performance  on  these  tests  as  compared  with  the  white  norms.  Malnutrition 
Impairs  memory  ability  as  well  as  other  cognitive  functions,  yet  Negro  children 
show  little  or  no  deficit  In  rote  memory.  One  of  the  most  striking  and  con¬ 
sistent  findings  In  the  research  of  Cravloto  and  others  Is  that  malnutrition 
markedly  Increases  the  differences  between  siblings  (and  conversely  lowers 
sibling  correlations)  within  the  same  family,  both  In  physical  and  mental 
characteristics.  I  have  determined  the  mean  Absolute  difference  between  all 
sibling  pairs  enrolled  In  the  elementary  grades  of  a  California  school 
system  on  a  number  of  physical  and  mental  measurements,  all  put  on  the  same 
scale,  with  a  standard  deviation  of  15,  to  make  them  all  comparable  to  the 


IQ  scale.  The  results,  shown  In  Table  5,  indicate  that  there  is  no  appre¬ 
ciable  or  systematic  Negro-white  disparity  in  the  magnitudes  of  the  sibling 
differences  and  sibling  correlations.  (The  overall  Negro-white  difference 


in  the  value  of  |d|  is  0.15  or  0.01  SD.)  A  nutritional  deprivation  hypo¬ 
thesis  should  predict  significantly  larger  sibling  differences  (and  lower 
correlations)  for  Negroes  than  for  whites.  This  prediction  clearly  is  not 
borne  out  by  the  data.  Yet  these  racial  groups  differ  more  than  1  SD  in 
both  verbal  and  nonverbal  IQ. 

Lead  Poisoning.  This  has  been  hypothesised  increasingly  of  late  as  a 
cause  of  lower  Negro  IQs.  Physical  and  mental  symptoms  of  lead  poisoning 
typically  depend  upon  the  ingestion  of  excessive  quantities  of  lead  over  a 
period  of  time.  Cases  of  lead  poisoning  lu  children  are  found  almost 
exclusively  in  those  afflicted  by  pica,  a  habit  of  eating  non-food  substances, 
occurring  most  frequently  in  young  children.  Nearly  all  discovered  cases 
of  lead  poisoning  have  resulted  from  children  with  pica  eating  the  paint 
peeling  off  the  walls  in  deteriorating  pre-World  War  II  dwellings,  usually 
in  urban  slums.  Almost  no  post-World  War  II  dwellings  have  lead  paint,  and 
such  paint  has  long  been  outlawed  in  the  manufacturing  of  children's  toys. 
Therefore,  although  the  incidence  of  lead  poisoning  is  not  established,  it 
is  regarded  as  a  very  rare  condition  as  compared  with  many  other  health 
hasards.  It  has  attracted  attention  largely  because  of  the  rather  close 
association  that  has  been  found  between  lead  poisoning,  pica,  and  mental 
retardation.  Pica  has  a  much  higher  incidence  among  retarded  than  among 
normal  children,  and  lead  poisoning  is  highly  associated  with  pica,  so  the 
cause-and-effect  relationship  between  lead  poisoning  and  mental  retardation 
remains  problematic. 
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Table  S 

Mean  Absolute  Difference,  |i| ,  and  Correlation,  r.  Between  All 
Siblings  of  School  Age  in  White  and  Negro  Families  on  Eleven 
Measures,  Standardized  Within  6-month  Age  Groups,  With  0-15 
for  Every  Variable  In  the  Combined  Populations 


Variable 

N 

Whlta 

111 

£ 

N 

Negro 

111 

£ 

Height 

1154 

12.69 

.44 

731 

12.84 

.43 

Weight 

1155 

12.63 

.44 

731 

12.21 

.48 

Menory  I 

573 

14.52 

.27 

369 

14.25 

.29 

Memory  R 

572 

13.73 

,  .34 

364 

15.05 

.21 

Memory  D 

568 

14.46 

.27 

358 

14.23 

.29 

Figure  Copy 

570 

13.88 

.33 

395 

13.68 

.35 

Verbal  IQ 

1133 

13.29 

.39 

582 

12.83 

.43 

Nonverbal  IQ 

1132 

13.11 

.40 

600 

13.86 

.33 

Total  IQ 

341 

12.75 

.43 

200 

12.81 

.43 

Vocabulary 

244 

12.75 

.43 

417 

12.73 

.44 

Reading  Composition 

251 

12.93 

.42 

408 

13.89 

.33 

All  Varlablea 

13.34 

13.49 
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Although  the  seriousness  of  lead  poisoning,  where  it  occurs,  should 
not  be  minimized  and  all  possible  measures  should  be  taken  to  prevent 
its  occurrence,  the  actual  known  frequencies  of  the  condition  appear  to  be 
so  low  that  there  is  no  subpopulation  whose  mean  would  be  snlfted  one  lota 
by  lead  poisoning  occurring  at  such  low  frequencies.  Interest  in  this 
problem  in  New  York  City  in  recent  years  has  led  to  Increased  efforts  to 
discover  cases  of  lead  poisoning.  In  a  population  of  over  8  million,  the 
annual  number  of  reported  cases  in  the  mid  1950's  was  about  100  (Jacobzlner, 
1966),  and  this  figure  rose  to  727  in  1969  and  801  in  the  first  half  of 
1970  (Grlnce,  1970).  Two  deaths  were  attributed  to  lead  poisoning  in  1969. 
The  fact  that  there  are  many  post  World  War  housing  areas  in  which  leaded 
paints  have  never  been  used  and  yet  in  which  the  majority  of  children 
reared  in  them  have  IQs  a  standard  deviation  or  more  below  the  national 
average  suggests  that  lead  poisoning,  though  undoubtedly  serious  when  it 
occurs,  is  an  Insignificant  factor  in  relation  to  average  racial  or  social 
class  differences  in  IQ  and  educability. 

Reproductive  Casualty.  The  association  between  social-class,  race, 
and  lower  IQ,  and  the  much  higher  Incidence  of  mental  retardation  among 
low  SES  groups,  has  been  attributed  in  varying  degrees  to  brain  impairments 
Incurred  prenatally  and  paranatally.  There  is  a  continuum  of  reproductive 
casualty,  going  from  fetal  and  neonatal  death  to  behavioral  symptoms 
referred  to  as  "minimal  brain  damage."  The  prevalence  of  reproductive 
casualty,  most  students  of  the  problem  agree,  is  much  higher  among  Negroes 
than  among  other  groups  of  similar  socioeconomic  status.  Reproductive 
casualty  is  thus  frequently  mentioned  as  a  major  cause  of  Negro  deficits 
In  IQ  and  scholastic  performance.  Typical  is  the  statement  by  Bronfen- 
brenner  (1967,  p.  913):  "Though  the  Negro  Infant  is  not  biologically  inferior 
at  the  moment  of  conception,  he  often  becomes  so  shortly  thereafter.  The 


Inadequate  nutrition  and  prenatal  care  received  by  mil) ions  of  Negro  mothers 
result  in  complications  of  pregnancy  which  take  their  toll  in  extraordinarily 
high  rates  of  prematurity  and  congenital  defect.  Many  of  these  abnormal i- 
ties  entail  neurological  damage  resulting  in  impaired  intellectual  function 
and  behavioral  disturbances,  including  hyperactivity,  dlstractlbllity,  and 
low  attention  span.  Of  particular  relevance  is  the  significant  role  played 
by  paranatal  and  prenatal  factors  in  the  genesis  of  childhood  reading  dis¬ 
orders.  "  Statements  such  as  this,  it  turns  out,  are  extremely  difficult,  if 
not  impossible,  to  evaluate  on  the  basis  of  what  is  presently  known  about 
"reproductive  casualty,"  its  causes,  Its  incidence  in  various  subpopulations, 
and  its  relationship  to  mental  development.  Any  reader  of  the  major  reviews 
in  this  field  must  be  impressed  by  the  chaos  and  confusion  that  abounds  in 
this  literature  and  the  dearth  of  consistent  and  reliable  conclusions  which 
can  be  claimed  to  have  any  reasonable  degree  of  generality  for  any  major 
subpopulation  (Amante,  et  al . ,  1970;  Buck,  1970;  Dreger  6  Miller,  1968, 
pp.  4-6;  Graves,  et  al . ,  1970;  Hardy,  1965;  Pasamanlck  6  Knoblock,  1966; 
Knoblock  &  Pasamanlck,  1966). 

What  is  quite  clear  from  this  literature  Is  that  there  Is  some  degree 
of  association  between  prematurity,  low  birth  weight,  mother's  age  (greater 
risk  In  early  teens  and  beyond  the  late  thirties) ,  close  spacing  of  preg¬ 
nancies,  and  illegitimacy,  on  the  one  hand,  and  higher  rates  of  fetal  loss, 
complications  of  pregnancy,  labor  and  delivery,  infant  mortality,  neurological 
difficulties  and  mental  retardation,  on  the  other.  It  is  also  clear  that 
both  of  these  sets  of  conditions  have  a  much  higher  incidence  in  the  Negro 
than  in  the  white  population  •  This  holds  true,  in  fact,  even  when  Negroes 
are  compared  with  whites  of  the  lowest  SES,  The  socioeconomically  lowest 
10  percent  of  whites  in  Baltimore,  for  example,  were  found  to  have  a  7.6 
percent  rate  of  premature  births,  as  compared  with  11.4  percent  for  the  full 
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SES  range  of  the  Ntgro  population.  The  sane  study  reported  coapllcations 
of  pregnancy  In  14.6  percent  of  the  lower  fifth  In  SCS  among  whites ,  while 
for  the  entire  Negro  population  it  was  50.6  percent.  The  authors  state: 
"These  higher  rates  of  prematurity  and  complications  of  pregnancy  among 
Negroes  over  even  the  lowest  white  socioeconomic  groups  are  so  marked  that 
some  workers  In  this  field  maintain  that  they  must  be  attributable  to  some 
innate  racial  characteristic.  Since  average  Negro  socioeconomic  status  is 
generally  lower  than  that  in  the  lowest  white  groups,  it  seems  more  parsi¬ 
monious  to  eliminate  the  postulated  racial  factor,  and  to  hypothesize  that 
prematurity  and  pregnancy  complication  rates  Increase  exponentially  below 
certain  socioeconomic  thresholds"  (Pasamanlck  6  Knoblock,  1966,  p.  19). 

The  authors,  however,  do  not  present  evidence  that  the  average  Negro  SES  is 
below  the  lower  tenth  or  lover  fifth  of  the  white  population  in  Baltimore 
and  other  studies  have  found  a  racial  difference  in  these  factors  Involved 
in  reproductive  casualty  which  are  apparently  Independent  of  SES  (Aaante, 
et  al. ,  1970;  Naylor  &  Myrianthopoulos,  1967). 

It  is  when  we  begin  to  evaluate  the  evidence  concerning  the  relationship 
of  reproductive  factors  to  brain  damage  and  mental  development  that  the 
real  ambiguities  arise.  Again, there  is  little  doubt  that  high  rates  of 
fetal  loss,  infant  mortality,  complications  of  pregnancy,  etc.,  are  eplde- 
mlologically  associated  with  higher  rates  of  retardation  and  brain  damage; 
there  are  correlations  among  all  these  poverty-associated  factors*  But, 
surprising  as  it  may  seem, what  does  not  emerge  clearly  from  this  literature 
is  evidence  regarding  the  direction  of  causality  among  these  variables.  It 
is  not  at  all  clear  to  what  extent  the  conditions  of  poverty  are  themselves 
a  cause  of  reproductive  casualty.  Other  groups  subjected  to  poverty  have 
not  shown  high  casualty  rates  on  any  index.  Mechanic  (1968)  and  Graves 
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et  al.  (1970)  note  that  Jewish  immigrants  to  America,  in  spite  of  their 
poverty,  had  even  lower  rates  of  infant  mortality  than  any  other  American 
group,  including  the  average  of  the  native  white  population;  Orientals 
are  similar  in  this  respect.  Something  more  seems  to  be  involved  than  just 
socioeconomic  conditions.  Amante  et  al .  (1970)  used  a  number  of  signs  of 
CNS  dysfunction  derived  from  performance  on  the  Bender  Gestalt  test  to 
compare  Negro  and  white  children  in  the  two  lowest  SES  groups  (on  a  five 
category  scale).  The  only  significant  main  effect  in  the  analysis  of 
variance  was  Race  (F  »  13.85,  j>  <  1);  Social  Class  and  the  Interaction  of 
Race  X  Social  Class  were  both  nonsignificant  ( F  <  1).  The  authors  state: 
"Rates  of  brain  damage  per  100  black  children  at  social  class  positions  IV 
(N  «  14)  and  V  (N  ■  26)  were,  respectively,  50  and  69.  •  •  That  is,  50 
percent  of  the  class  IV  children  appeared  to  be  brain  damaged  according 
to  the  set  of  psychological  test  parameters  analysed,  and  69  percent  of  the 
class  V  children.  (The  corresponding  percentages  for  the  white  sample  were 
25  and  26.)  Combining  classes  IV  and  V  into  a  total  sample  else  of  40 
(which  of  course  is  still  pathetically  small),  58  percent  of  the  black 
children  appear  to  be  neurologlcally  handicapped.  Further,  in  the  case  of 
the  black  sample,  the  frequency  of  maximal  brain  damage  exceeded  the  fre¬ 
quency  of  minimal  brain  damage  —  constituting,  therefore,  a  direct,  reversal 
of  the  minimal-maximal  severity  pattern  observed  in  the  case  of  the  whites. 
It  is  apparent,  then,  that  the  black  population  of  children  is  characterised 
not  only  by  higher  overall  rates  of  brain  damage  relative  to  the  white 
population,  it  is  also  characterised  by  more  severe  cases  of  brain  damage" 
(Amante  et  al.,  1970,  p.  126).  Later  in  their  discussion  of  the  results, 
the  authors  state,  "We  wish  to  avoid  the  implications  of  racism."  And 
burled  among  the  several  following  paragraphs  discussing  the  sociology  of 
racism,  is  put  forth  what  amounts  to  a  major  testable  hypothesis:  "Large 


groups  of  white  or  black  Ss  of  varying  socioeconomic  status  are  typically 

uncritically  selected  and  tested  with  conventional  psychometric  instruments. 

Naturally,  major  differences  between  the  classes  and  the  races  are  indicated. 

In  all  probability  the  observed  differences  are  largely  a  function  of  the 

fact  that  the  groups  so  selected  contain  an  unspecified  number  of  neurologi- 

cally  handicapped  Ss,  and  these  Ss  pull  the  group  averages  down.  If  the 

entire  group  was  neurologlcally  screened  to  begin  with,  and  the  neurolo- 

glcally  normal  or  deviant  Ss  appropriately  compared  with  other  Ss  of  similar 

neurological  status,  and  the  conventional  tests  then  administered,  the 

supposedly  obvious  or  inevitable  IQ  differentials  between  the  groups  might 

collapse  to  zero  and/or  statistical  Insignificance"  (p.  129).  These  in* 

vestigators  seem  to  be  ambivalent,  however,  since  they  finally  state:  "Our 

final  conclusion  is  that  there  are  Interclass  and  interracial  differences 

in  terms  of  measurable  intelligence;  both  environmental  and  genetic  factors 

appear  to  contribute  to  these  IQ  differentials.  At  the  present  time  we 

are  assuming  that  the  major  factors  contributing  to  group  differences  are 
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environmental  In  nature"  (p.  129). 

At  present  there  are  two  lines  of  evidence  that  seem  incompatible  with 
the  hypothesis  of  such  a  high  incidence  of  brain  damage  as  suggested  by 
Amante  at  al.  and  by  the  many  writings  of  Pasamanlck  on  this  subject.  The 
first  counterfact  is  that  Independently  assessed  complications  of  pregnancy 
are  known  to  be  reflected  in  depressed  performance  on  Infant  tests  of  psycho¬ 
motor  development  in  the  first  year  of  life  (Honzlk,  Hutchings,  &  Burnlp, 
1965).  Yet  on  these  very  same  tests,  given  at  six  months  to  one  year  of 
age,  large  representative  samples  of  Ne  X  *ants  were  found  to  do  as  well 
as,  or  better  than,  comparable  samples  of  w..ite  Infants  (Bayley,  1965g). 

Such  findings  could  be  compatible  with  a  markedly  higher  incidence  of 
neurological  damage  in  Negro  Infants  only  if  it  is  argued  that  the  Negro 


Infants  are  normally  so  very  advanced  over  white  infants  in  psychomotor 
development  that  even  with  a  high  incidence  of  brain  damage  the  mean 
Negro  performance  is  still  above  the  white  mean.  But  this  possibility 
should  result  in  a  larger  variance  of  Developmental  Quotients  for  Negroes 
as  compared  to  whites ,  and  Bayley’s  data  show  no  significant  racial  dif¬ 
ference  in  the  variance  of  DQs. 

The  second  item  of  evidence  which  is  apparently  Inconsistent  with 
the  hypothesis  of  high  rates  of  brain  damage  as  a  principal  cause  of  lower 
Negro  IQ  is  the  heritability  of  IQ  and  the  intra-family  IQ  variance 
(sibling  differences)  which  are  about  the  same  for  Negro  and  white  popula¬ 
tions.  If  brain  damage  is  an  added  external  source  of  environmental 
variance,  it  should  significantly  lower  the  heritability  of  IQ  and  increase 
sibling  differences.  Negro  and  white  samples  which  do  not  differ  signi¬ 
ficantly  on  these  variables  still  show  an  IQ  difference  of  1  SD  or  more 
(Scarr,  1971;  and  see  Table  5,  in  the  previous  section). 

Thus,  It  is  not  yet  established  that  the  higher  rate  of  reproductive 
casualty  in  Negroes,  as  reflected  in  a  higher  incidence  of  fetal  loss, 
prematurity,  and  infant  mortality,  causes  any  substantial  proportion  of 
the  IQ  deficit.  But  the  question  is  much  too  Important  to  be  dismissed  or 
allowed  to  rest  ambiguously  on  the  current  Inadequate  state  of  the  evidence. 
For  we  do  have  some  good  statistics  on  certain  population  indices  of  repro¬ 
ductive  casualty,  such  as  fetal  loss,  and  If  we  make  what  seems  to  be  a 
reasonable  assumption  that  fetal  death  represents  merely  a  threshold  effect 
on  a  continuous  variable  of  impaired  development,  we  have  a  firm  basis  for 
inferring  some  higher,  though  quantitatively  undetermined,  Incidence  of 
physical  (including  neurological)  impairment  in  the  Negro  as  compared  with 
the  white  population.  In  1965,  fetal  deaths  (for  gestation  periods  of  20 
weeks  or  more)  nationwide  had  almost  twice  as  high  a  rate  among  Negroes  as 
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among  .whites  (25.8  vs.  13.3  per  1000  live  births)  (U.S.  Department  of 
Health,  Education,  and  Welfare,  1967,  pp.  3-5).  Assuming  fetal  death  to  be 
a  threshold  effect  on  a  normally  distributed  variable,  the  Negro  and  white 
populations  can  be  said  to  show  a  mean  difference  of  0.46a  on  this  variable. 
This  is  a  large  difference  by  any  standard.  But  even  if  this  variable 
(organi8mlc  viability,  freedom  from  Impairment,  or  whatever  it  is)  were 
perfectly  correlated  with  intelligence,  it  could  account  for  less  than 
half  of  the  Negro-white  IQ  difference. 

But  is  the  rate  of  fetal  loss  in  a  population  entirely  a  function  of 
external  environmental  conditions?  It  appears  not  to  be.  the  recent 
research  on  this  matter  may  provide  a  clue  to  the  hitherto  inexplicably 
higher  rate  of  fetal  loss  and  other  less  severe  forms  of  reproductive 
casualty  among  Negroes  even  as  compared  with  non-Negro  groups  of  similar 
cr  greater  environmental  disadvantages. 

Bresler  (1970)  has  found  that  the  probability  of  fetal  loss  is  directly 
related  to  the  degree  of  genetic  heterogeneity  among  the  ancestral  gene 
pools  of  the  fetus.  In  two  all-white  samples  from  a  New  England  population, 
comprising  all  socioeconomic  levels,  Bresler  established  highly  significant 
relationships  among  three  factors:  fetal  loss,  the  number  of  countries  in 
the  background  of  parents,  and  the  distances  between  birthplaces  of  parents* 
The  ancestry  of  each  fetus,  whether  lost  or  live-born,  was  determined  back 
as  far  as  the  great-grandparental  generation.  Since  there  are  eight  great- 
grandparents,  they  could  have  been  bom  in  anywhere  from  1  to  8  different 
countries.  Bresler  determined  percentage  of  fetal  loss  as  a  function  of 
the  nwber  of  different  countries  among  the  birthplaces  of  the  great-grand- 
parental  generation.  He  also  determined  the  percentage  of  fetal  loss  as  a 
joint  function  of  number  of  countries  among  the  great-grandparents  and  the 
distance  apart  (in  miles)  of  the  birthplaces  of  the  two  parents  of  the  fetus. 
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Both  of  these  factors  serve  as  indices  of  the  degree  of  genetic  hetero¬ 
geneity  of  the  fetus's  ancestry.  Bresler's  summary  of  his  main  findings t 
"Data  on  two  white  populations  show  that  fetal  loss  (P^  generation)  in 
matings  of  the  parental  generation  (P^)  Increases  cumulatively  by  approxi¬ 
mately  2.5X  to  3Z  with  each  additional  country  of  birth  In  the  great-grand- 
parental  generation  (P^).  A  dependent  relation  shows  that  Increased  fetal 
loss  is  also  related  to  greater  distances  between  birthplaces  of  mates 
within  the  P^  generation.  Conversely,  low  fetal  loss  is  encountered  with 
a  small  number  of  countries  in  the  background  and  shorter  distance  between 
birthplaces.  It  is  suggested  that  a  large  number  of  countries  of  birth 
represents  a  larger  number  of  Mendelian  gene  pools  and  that  with  Increased 
mixture  of  these  gene  pools,  fetal  loss  Increases  proportionately.  An 
animal  model  is  cited  in  support  of  this  contention"  (p.  24). 

Bresler  also  found  that  SES  had  no  significant  relationship  to  percen¬ 
tage  of  fetal  loss  in  these  samples.  Bresler  specifically  excluded  from 
his  study  all  families  in  which  one  or  more  persons  had  any  African  back¬ 
ground  in  the  family  history,  and  he  states,  "No  extrapolation  of  these 
findings  can  be  made  to  interracial  matings  at  this  time."  So  the  findings, 
which  are  highly  reliable,  and  the  genetic  theory  that  explains  them  can 
serve -only  to  suggest  an  hypothesis  that  the  high  rate  of  fetal  loss  and  the 
various  sublethal  aspects  of  reproductive  casualty  which  are  a  part  of  this 
continuum  are  related  to  the  genetic  heterogeneity  of  the  ancestral  gene 
pools  of  the  American  Negro. 

The  genetic  interpretation  of  Bresler's  findings  is  highly  technical 
and  cannot  be  elaborated  upon  here,  but  it  has  been  tested  and  reliably 
demonstrated  in  numerous  animal  experiments  (referenced  by  Bresler,  1970). 
Briefly,  more  distantly  related  gene  pools  have  greater  genetic  imbalance 
between  gene  loci  on  the  chromosomes;  the  loci  for  certain  genes  do  not 
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natch  up  properly,  so  that  If  the  two  alleles  required  for  the  production 
of  an  enzyme  have  undergone  some  evolutionary  translocations  on  the  chromo- 
sones,  the  enzyme  controlled  by  a  particular  gene  may  not  be  produced  and 
therefore  cannot  make  Its  necessary  contribution  to  the  normal  development 
of  the  growing  embryo  or  fetus*  Different  genes  become  Important  at  various 
stages  of  development,  and  some  genetic  Imbalances  will  prove  lethal  while 
others  will  be  sublethal  but  can  cause  developmental  anomalies  of  varying 
severity.  The  effects  have  been  demonstrated,  for  example,  with  frogs,  all 
of  the  same  species,  but  distributed  over  a  wide  geographical  range. 

Bresler  (1970,  p.  24)  summarizes  some  of  the  findings  from  these  experiments, 
in  which  genetic  crosses  are  made  between  frogs  of  the  same  species  collected 
from  varying  geographic  distances: 

1.  The  hybrids  between  members  of  adjacent  geographical  territories 
tended  to  be  normal  in  development  and  morphology. 

2.  The  greater  the  geographical  distance  between  parental  combinations 
In  eastern  North  America,  the  more  retarded  was  the  rate  of  development, 

the  greater  were  the  morphological  defects  In  the  hybrids,  and  the  fewer 
were  the  normal  Individuals. 

3.  The  greater  the  geographical  distance  between  parental  combinations, 
the  larger  was  the  percentage  of  eggs  which  failed  to  develop  properly. 

4.  The  further  apart  in  geographical  distance  •  •  •  the  members  were 

* 

collected  from,  the  earlier  In  development  did  reproductive  wastage  occur. 

What  about  heterosis, or  hybrid  vigor,  which  usually  results  from  out- 
crosslngs?  Heterosis  results  when  there  are  dominant  and  recessive  genes 
involved  in  a  characteristic.  Outcrossing  increases  the. likelihood  of 
heterozygotes,  and  if  the  dominant  genes  are  "desirable,"  hybrid  vigor 
(e.g.,  greater  size)  is  said  to  result.  The  effect  is  quite  independent 


of  the  effects  of  loci  imbalance  involved  in  the  Brealer  study;  it  ia  a 
different  phenomenon  entirely.  The  two  effects  can  operate  simultaneously , 
in  "opposite"  directions;  the  deleterious  effects  of  genetic  Imbalance  can 
override  desirable  effects  of  heterosis.  The  opposite  of  heterosis  gene* 
tlcally  is  inbreeding  depression,  which  shows  up  most  clearly  in  consan¬ 
guineous  matings,  such  as  cousin  marriage.  Not  all  traits  show  heterosis 
and  inbreeding  depression.  Height  and  chest  circumference  show  it,  as  does 
IQ  (Schull  &  Neel,  1965),  but  head  shape  (cephalic  index)  and  circumference 
apparently  do  not  (Wblanskl,  Jarosr,  &  Pyzuk,  1970).  Too  close  inbreeding 
causes  depression  of  some  characteristics  because  of  the  Increased  likelihood 
of  the  pairing  of  undesirable  mutant  alleles,  while  too  much  heterogeneity 
of  ancestral  gene  pools  can  have  undesirable  consequences  due  to  genetic 
Imbalance  caused  by  translocations  and  inversions  of  loci. 

The  role  of  these  genetic  mechanisms  in  the  causation  of  reproductive 
casualty  and  its  differing  rates  in  various  subpopulations  calls  for  much 
further  investigation,  which  hopefully  will  not  be  hindered  by  Ideologically 
motivated  dogmatic  insistence  that  all  such  effects  must  be  attributable 
entirely  to  external  environmental  factors. 
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FOOTNOTES 

*  adopting  parents.  In  the  frequently  cited  study  by  Skodak  and  Skeels  (1949) » 
children  of  rather  low  IQ  mothers  (mean  ■  85.75)  were  adopted  Into  superior 
foster  homes.  They  showed  a  correlation  of  .38  with  their  true  mothers  with 
whom  they  had  no  contact  beyond  infancy*  The  adopted  children's  average 
IQ,  however,  was  approximately  11  points  higher  than  the  mean  IQ  that  would 
be  predicted  from  a  genetic  model  assuming  that  the  children  represented  a 
random  selection  of  the  offspring  of  mothers  with  a  mean  IQ  of  85  and  were 
placed  In  randomly  selected  environments  in  the  population.  Actually,  of 
course,  these  children  were  selected  by  the  adoption  agency  as  suitable  for 
adoption  and  the  adoptive  homes  were  selected  for  their  favorable  environmental 
attributes.  Hie  11  points,  however,  Is  very  likely  an  overestimate  of 
any  environmental  effect  on  these  children's  IQs,  since  the  children  put  out 
for  adoption,  most  of  them  Illegitimate,  were  not  a  random  selection  of  such 
children,  and  it  has  been  Indicated  by  Leahy  (1935)  that  illegitimate 
children  who  become  adopted  have ^higher  average  IQ  than  Illegitimate  children 
In  general  or  than  legitimate  children  placed  for  adoption.  Readers  Interested 
in  a  detailed  and  trenchant  critique  of  the  Skodak  and  Skeels  studies  should 
read  Terman  (1940,  pp.  462-467)  and  McNemar  (1940). 

^The  Negro  and  white  populations  of  the  U.  S.  today  differ  about  1  SO 
In  SES  In  terms  of  the  SD  of  SES  In  the  white  population.  Thus  the  average 
SES  difference  between  the  races  Is  approximately  the  same  as  the  average 
absolute  difference  among  persons  within  the  white  population. 

71Ihe  mean  IQs  of  the  white  upper  and  lower  SES  groups  in  Tulkln's  study 
are  at  the  81st  and  34th  percentiles  of  the  white  population  norms;  the 
corresponding  percentiles  of  the  upper  and  lower  SES  Negro  samples,  based  on 
Negro  population  parameters  (X  •  85,  o  «  14)  are  95th  percentile  and  66th 
percentile,  respectively. 

♦Ed.  Note:  Footnote  69  copy  was  not  received  In  time  for  inclusion  in  printing; 
for  ref.  see  author. 


72 

Shuey  (1966,  p.  520,  footnote  55)  gives  the  following  means  (of 
children's  scores)  for  the  combined  studies: 


Socioeconomic  Status 


Children 

Upper 

Lover 

Difference 

White 

111.88 

94.22 

17.66 

Negro 

91.63 

82.04 

8.59 

Difference 

20.25 

12.18 

Assuming  a  single  parent-offspring  regression  of  0*50  and  no  assortative 
mating,  which  is  the  simplest  possible  genetic  model,  and  assuming  a 
white  population  mean  of  100  and  a  Negro  population  mean  of  85,  the  mean 
IQs  of  the  most  extreme  parent  (probably  the  father  or  the  one  who  chiefly 
determines  the  family's  SB S)  are  estimated  as  follows: 


Socioeconomic  Status 


Parent 

Upper 

Lower 

Difference 

White 

124 

88 

36. 

Negro 

99 

79 

20 

Difference 

25 

9 

It  can  be  seen  that  the  race  x  SES  crossover  in  children's  IQs  (shown  by 
the  diagonal  in  the  top  table)  must  result  because  the  upper  SES  white  and 
Negro  parents  differ  quite  markedly  in  IQ,  assuming  a  genetic  interpretation 
of  Shuey's  data  la  correct.  If  the  Negro  parent  mean  IQs  were  perfectly 
matched  to  the  white  IQs,  this  simple  genetic  model,  given  the  assumptions 
previously  stated,  would  predict  mean  IQs  of  104.5  and  86.5  for  the  upper 
and  lover  SES  Negro  children. 
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It  also  appears  that,  In  terms  of  IQ,  the  high  SES  white  samples  in 
those  studies  summarized  by  Shuey  may  represent  a  slightly  more  select 
upper  segment  of  the  white  population  while  the  high  SES  Negro  samples 
may  represent  a  somewhat  less  select  upper  segment  of  the  Negro  population. 

The  white  children's  mean  IQ  of  111.88  is  at  approximately  the  73rd  percentile 
in  the  white  population  while  the  Negro  children's  mean  of  91.63  is  only 
at  about  the  70th  percentile  in  the  Negro  population,  assuming  equal  o  in 
both  populations.  If  the  Negro  0  is  smaller  than  the  white  0,as  is  true 
in  the  majority  of  studies,  then  the  high  SES  Negro  samples  in  Shuey 's 
summary  could  be  a  more  select  segment  of  the  Negro  population  than  is  true 
of  the  high  SES  white  sample. 
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The  environmental  variables  were:  (1)  reading  material  in  home, 

(2)  items  in  home  (cultural  amenities),  (3)  structural  Integrity  of  home, 

(4)  foreign  language  in  home,  (5)  preschool  attendance,  (6)  encyclopedia 
in  home,  (7)  parents'  education,  (8)  time  spent  on  homework,  (9)  parents' 
educational  desires  for  child,  (10)  parents'  interest  in  school  work, 

(11)  child's  self  concept  (self-esteem),  (12)  child's  Interest  in  school  and 
reading. 
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The  largest  and  methodologically  most  thorough  study  of  this  question 
showed  that  racial  composition  of  the  classroom  of  itself  had  no  effect  on 
IQ  (Wilson,  1967). 

75If  from  a  normal  distribution,  with  mean  -  0,  0  -  1,  a  segment  of  the 
distribution  lying  between  two  points  on  the  abscissa,  s^  and  is  elimi¬ 
nated,  the  resulting  mean  (Xfl)  of  the  eliminated  segment  1st 


X  -  — — .  . . . 

s  area  between  and  z^ 
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where  Y^  and  Y^  are  the  values  of  the  ordinate  at  z^  and  z^  The  mean  of 
one  tall  of  a  distribution  then  Is  simply 

Yi 

Xt  *  area  beyond  z ^ 

^Shere  Is  one  peculiarity  to  be  noted  In  this  study  and  about  which  the 
authors  make  no  comment.  The  mean  IQs  of  all  groups  are  unusually  high 
(overall  mean  *  112.15).  While  the  IQ  difference  between  low  and  middle 
SES  groups  was  by  far  the  largest  effect  In  the  experiment,  the  SES  IQ  dif- 
ference  was  still  smaller  than  is  generally  found.  The  mean  posttest  IQs  of 
low  and  middle  SES  groups  were  106.86  and  117,18,  respectively.  Nothing  Is 
said  about  the  racial  composition  of  the  samples,  but  a  mean  IQ  of  106.86  Is 
certainly  well  above  that  generally  found  for  either  white  or  Negro  samples 
classed  as  "low  SES. 11  This  atypical  peculiarity  of  the  data  in  an  otherwise 
Impeccable  study  may  limit  its  generallzability  to  more  typical  populations. 

^Settler's  summary:  "Katz  and  his  co-workers'  series  of  studies  show 
that  white  testers  In  comparison  with  Negro  testers  do  not  necessarily  Impede 
the  performance  of  Negro  college  subjects.  Negro  testers  obtained  signifi¬ 
cantly  higher  scores  than  white  testers  when  the  probabillty-of-success  condi¬ 
tions  informed  the  college  subjects  that  they  had  little  or  an  equal  chance 
of  equaling  the  white  norm;  white  testers  obtained  significantly  higher 
scores  than  Negro  testers  under  certain  conditions  and  with  certain  groups 
(g.g.,  motor  Instructions  and  hard  digit-symbol  task;  digit-letter  substitu¬ 
tion  and  mild  threat;  college  students  with  satisfactory  high  school  averages 
In  any  probability  of  success  condition)"  (p.  143). 
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A  convenient  Index  for  expressing  the  verbal-nonverbal  discrepancy, 
suggested  by  Weyl  (1969) ,  Is  100  x  nonverbal/verbal  score  (expressed  In 
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standard  score  form).  Applied  to  the  Coleman  data  at  1st  grade,  before 
the  schools  could  have  had  any  appreciable  cumulative  effect,  this  index 
for  the  various  subpopulations  Is  Puerto  Rican  102.0,  Indian  110.9,  Mexican 
107.7,  Oriental  109.7,  White  101.6,  Negro  95.6. 

79 

Apparently  the  sensorimotor  capability  for  manipulating  objects  in 
the  environment  also  is  not  crucial  for  normal  cognitive  development. 

The  children  who  are  probably  the  most  disadvantaged  in  this  respect  are 
the  limbless  thalidomide  babies,  who,  despite  their  severe  motor  handicap, 
are  reported  to  show  no  deficit  in  cognitive  development  (Bower,  1971). 

80 

1  am  indebted  to  Dr.  Neil  Warren,  University  of  Sussex,  for  several 
additions  to  this  list  of  references,  particularly  the  unpublished  studies 
by  Kilbride  (1969),  Theunlssen  (1948),  and  Falmagne  (1959).  Dr.  Warren 
has  prepared  a  valuable  review  of  the  literature  on  this  topic  ("African 
Infant  Precocity,"  unpublished  manuscript,  1971).  His  conclusions  are 
summarised  in  his  own  abstract  of  this  review:  "Studies  of  African  infant 
development  are  reviewed,  with  reference  to  the  possible  phenomenon  of 
African  infant  precocity,  and  in  an  attempt  to  place  these  studies  within 
the  perspective  of  a  viable  strategy  of  cross-cultural  research.  Although 
the  majority  of  studies  report  precocity,  it  is  held  that  defects  of  measure¬ 
ment  and  design  must  preclude  the  conclusion  that  precocity  Is  an  established 
fact.  The  better-designed  studies  do  not  report  precocity.  It  is  also 
argued  that  Infant  differences  by  social  milieu  afford  the  most  sensible 
basis  for  the  necessary  introduction  of  Independent  variables  Into  this 
research  area,  and  that  Improved  techniques  of  assessment  should  be  applied, 
both  in  the  neonatal  period  and  beyond."  The  "better-designed"  studies 
referred  to  are  the  two  unpublished  studies  (Theunlssen,  1948;  Falmagne, 

1959);  they  report  no  evidence  of  Infant  motor  precocity  in  their  African 
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samples  (which  ware  from  different  parts  of  African  than  thoaa  of  other 
studies).  I  have  not  had  the  opportunity  to  examine  these  unpublished 
theses  at  first  handt  but  It  Is  Interesting  that,  as  the  only  studies  which 
have  not  reported  advanced  development  In  Negro  Infants,  Varren  seems  to 
regard  them  as  the  only  studies  which  are  methodologically  sound.  1  do 
not  concur  In  this  conclusion.  Though  many  of  the  other  studies  surely  cannot 
be  held  up  as  methodological  paragons  of  rigorous  measurement  and  statistical 
Inference,  the  striking  magnitude  of  the  differences  observed  and  the  great 
consistency  of  the  many  studies  by  different  Investigators  using  various 
techniques  lends  a  weight  to  the  preponderance  of  evidence  which  cannot  be 
dismissed  by  two  studies,  whatever  their  methodological  excellence,  based 
on  different  African  subpopulations.  In  such  a  case,  the  difference  In 
results  Is  much  more  likely  due  either  to  sampling  differences  or  to  true 
subpopulation  differences,  rather  than  to  methodological  faults  which  would 
have  caused  all  other  studies  to  yield  opposite  conclusions.  One  almost 
wonders  If  Dr.  Warren's  rather  extreme  weighting  of  the  evidence  toward  the 
weakest  possible  conclusion  Is  an  Illustration  of  Bertrand  Russell's  remark 
that  "an  Intransigent  perfectionism  Is  the  last  refuge  of  the  skeptic." 

It  seeals  apparent  that  the  overall  consistency  and  convergence  of  many  lines 
of  evidence  which  point  In  the  same  direction  must  have  been  largely  Ignored 
by  Dr.  Warren  In  summarising  his  conclusions.  He  does  not  mention  studies 
(g.g.,  Naylor  &  Myrlanthopoulos,  1967;  Nelson  &  Dean,  1959)  which  show  Negro 
Infants'  advanced  development  in  physical  characteristics  such  as  rate  of 
bone  development  (determined  from  X-rays  showing  the  rate  of  ossification  of 
cartllege)  and  the  greater  maturity  of  brain  wave  patterns  seen  in  electro¬ 
encephalograms.  Nor  Is  there  mention  of  those  American  studies,  with  the 
exception  of  Bayley's  (1965),  which  are  methodologically  sound  and  more 
sophisticated  than  most  of  the  African  studies  (Durham  Education  Improvement 
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Program,  1966-67a,b;  Xnoblock  6  Pasamanlk,  1953;  Pasamanlk,  1946;  Walters, 
1967;  Williams  6  Scott,  1953),  and  all  of  which  report  advanced  motor  devel¬ 
opment  of  Negro  as  compared  with  white  infants.  Of  all  existing  studies, 
including  the  unpublished  studies  referred  to  by  Dr.  Warren,  Bayley's  (1965) 
is  based  on  the  largest  (1,409  Infants)  samples  of  Negroes  and  whites  (and 
also  the  most  representative  of  the  U.S.  Negro  and  white  populations). 

The  standardization  and  carefulness  of  testing  procedures  and  the  complete 
adequacy  of  the  presentation  of  data  and  the  statistical  analyses  thereof 
make  it  probably  the  best  single  study  available  to  date.  Summarizing  the 
results  on  the  Developmental  Kotor  Quotient  (DHQ),  derived  from  her  infant 
tests,  Bayley  (1965,  p.  405)  reports:  "The  means  for  the  Negroes  are  higher 
at  every  age  (from  1  to  15  months)  except  15  months .\^The  difference  reaches 
significance  at  the  .01  level  of  confidence  at  months  3,  4,  5,  and  9  and 
at  the  .05  level  at  months  7  and  12.  After  12  months  this  difference  dis¬ 
appears."  Bayley  concludes:  "Although  there  is  considerable  overlap  of 
scores  among  whites  and  Negroes  of  the  same  age,  a  genetic  factor  may  be 
operating.  That  is,  Negroes  may  be  Inherently  more  precocious  than  whites 
in  their  motor  coordinations"  (pp.  408-9).  Cravioto  (1966,  p.  78)  has  noted 
similar  results  in  Indian  Infants  of  Guatemala  and  Mexico,  commenting  that  on 
the  Gesell  tests  of  Infant  behavior  "their  development  at  two  or  three  weeks 
is  similar  to  that  of  Western  European  Infants  two  or  three  times  as  old." 

It  is  also  interesting  that  Orientals  (Chinese  Americans)  who,  as  school  age 
children,  equal  or  exceed  the  white  population  in  the  most  heavily  g  loaded 
intelligence  tests  and  in  the  most  abstract  scholastic  subjects,  as  Infants 
are  significantly  less  motorlcally  reactive  than  white  Infants,  though  they  . 
show  no  significant  difference  in  neuromuscular  maturity  per  se  (Freedman  & 

Freedman,  1969).  Chinese  and  Caucasian  neonates  in  the  nursery  of  the  same 

» 

hospital  ware  "tested"  shortly  after  birth.  Narked  differences  in  reactivity 


•bowed  up,  for  example,  when  •  loosely  woven  cloth  wee  pieced  on  the  fece 
of  the  supine  baby.  The  typical  Caucasian  neonate  "immediately  struggled 
to  remove  the  cloth  by  swiping  his  hands  and  turning  his  facet"  the  typical 
Chinese-American  neonate  "lay  impassively,  exhibiting  few  overt  motor 
responses. 11  This  behavioral  difference  was  significant  beyond  the  .0001 
level I  "Similarly,  when  placed  in  a  prone  position,  the  Chinese  Infants 
frequently  lay  as  placed,  with  face  flat  against  the  bedding,  whereas  the 
Caucasian  Infants  either  turned  the  face  to  one  side  or  lifted  the  head." 
Similar  studies  of  Negro  neonates  suggest  that  the  three  racial  groups  lie 
on  a  developmental  continuum  on  which  the  Caucasian  group  is  more  or  less 
intermediate. 

81Th.  basic  standard  score,  called  a  jk  score,  for  an  individual  is  simply 
a  ■  (X  -  X)  /  SO 

where  X  is  the  individual's  raw  score  on  the  test9  X  le  the  mean  raw  score 
of  the  standardisation  sample  (or  some  precisely  defined  age  group  within 
the  sample),  and  SO  is  the  standard  deviation  of  the  sample  raw  scores. 

This  s  score  can  then  be  transformed  to  any  convenient  scale,  with  a* mean 
of  N  and  a  standard  deviation  of  0. 

Transformed  s'  •  0 s  +  H.  A  so-called  T  scale  has  K  •  100,  o  »  10.  On 
the  conventional  IQ  scale,  N  •  100,  O  •  15. 

82 

For  an  excellent,  though  quite  technical,  discussion  of  the  methodological 
aspects  of  this  issue,  the  reader  is  referred  to  tinhorn  and  Bass  (1971). 

am  Indebted  to  Dr.  Mabel  C.  Purl,  Director  of  teeearch  and  Evaluation, 
Riverside  Unified  Schools,  for  these  data. 
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I  did  a  principal  components  analysis  of  tht  corraiatlon  Matrix  in 
Tuddenham's  Tabla  3.1  (p.  66) ,  which  in  addition  to  tha  ttn  Plagatlan 
contains  tha  variablas  Age,  Sex,  and  Father's  Occupation.  On  tha  first 
principal  component  (tha  general  factor  common  to  all  tha  tests),  father's 
occupation  has  a  loading  of  0.46.  The  average  loading  of  the  10  Piagktlan 
items  is  .51,  with  a  range  from  .22  (lateral  reversal)  to  .76  (conservation 
of  volume). 
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If  we  assume  the  conservation  testa  reflect  an  underlying  normal 
distribution  of  cognitive  development!  these  percentages  correspond  to  a 
whlte-Negro  difference  of  between  1  and  1.50!  which  la  the  range  of  differ¬ 
ence  generally  found  between  low  8ES  Negro  and  middle  SE8  white  children 
on  conventional  IQ  tests. 
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Highly  precise  tachlstoscoplc  equipment  la  required  for  this  work. 

For  technical  details  of  the  phenomenon  and  Its  measurement  the  reader  is 
referred  to  Holland  (1963). 
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For  Information  theory,  the  "bit"  (an  abbreviation  for  binary  digit) 
is  the  basic  unit  for  quantifying  information.  One  "bit"  is  the  amount  of 
information  necessary  to  resolve  two  equally  probable  alternatives!  it  is 
equivalent  to  the  minimum  number  of  binary  questions  (answerable  with  Yes 
or  No)  needed  to  reduce  the  uncertainty  to  aero.  For  example »  a  "problem" 
involving  no  more  than  making  one  choice  from  among  one  alternative  contains 
sero  informations  if  there  are  two  alternatives!  there  la  1  bit  of  information! 
since  one  must  receive  the  answer  to  only  one  binary  question  in  order  to 
know  which  choice  la  "correct";  if  there  are  4  alternatives,  there  are  2 
bits  of  information;  8  alternatives  •  3  bits.  The  number  of  bits  (n)  can  be 


seen  in  the  following  relationship  ^alternatives  •  2. 
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The  locations  of  thsst  studios i  Caps  Town,  South  Africa;  Kampala, 
Uganda;  Guatemala;  Mexico;  Santlago«  Chile;  Sarajevo,  Yugoslavia;  Hyderabad, 
India;  Peru. 
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In  autopsy  studies  of  stillborn  and  newborn  Infants  of  poor,  presumably 
undernourished  mothers  In  New  York  City, as  compared  with  Infants  of  non-poor 
mothers,  the  magnitude  of  the  effects  of  "poorness"  (presumably  maternal 
undernutrition)  on  the  growth  of  various  organs  and  body  measurements  was 
determined.  Of  the  8  measurements  made  on  the  babies •  the  brain  was  least 
affected,  suggesting  that  it  Is  probably  the  nutritionally  most  highly 
buffered  organ  in  the  fetus  (Naeye,  Diener,  Dellinger,  4  Blanc,  1969).  The 
index  of  relative  effect  of  prenatal  undernutrltlon  for  the  8  infant  body 
measurements  and  the  placenta  wares  thymus  38,  adrenals  25,  spleen  23, 
heart  15,  body  length  15,  liver  21,  kidney  10,  brain  6,  and  placenta  4. 
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The  closest  to  anything  like  this  that  1  have  been  able  to  find  in 
the  relevant  literature  on  human  nutrition  and  growth  Is  a  study  carried  out 
In  Aberdeen,  Scotland  which  showed  a  correlation  between  the  mother's 
nutritional  status  as  determined  by  her  height  and  her  infant's  birth  weight 
and  subsequent  growth  and  development;  there  were  also  correlations  between 
mother's  height,  child's  height  st  age  7,  and  his  performance  on  achievement 
tests  In  school  (Birch,  Richardson,  Baird,  Horobln,  4  Illsley,  1970).  The 
possible  confounding  of  genetic  and  nutritional  factors  In  determining  these 
relationships  rules  out  any  definite  interpretation, 

9lTh.  investigation  also  conducted  parallel  studies  In  two  rural  samples 
of  poor  Appalachian  whites  In  Tennessee.  Their  nutritional  status  was 
higher  than  that  of  the  urban  sables  mainly  because  they  raised  much  of 
their  own  food.  About  70  percent  of  the  rurel  esaplee,  as  compared  with 
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about  50  percent  of  the  urban  samples,  had  pin  worse.  The  IQa  of  the  rural 
whites  averaged  about  6  points  lower  than  of  the  urban  whites. 

92 

If  we  assure  a  rean  IQ  of  100  in  the  white  populations! 85  in  the  Negro 
population,  and  a  SD  of  15  in  each  population;  and  further  assure  that  all 
brain  dareged  persons  are  of  lower  IQ  than  neurologically  non-dareged  persons, 
what  percentage  of  the  Negro  population  would  have  to  be  screened  out  as 
neurologically  dareged  in  order  to  bear  out  this  prediction  by  Aunte,  at  alt? 
Calculations  indicate  that  at  least  the  lower  62  percent  of  the  Negro  popula¬ 
tion  in  IQ  would  have  to  be  screened  out  for  the  rereining  38  percent  to  have 
a  rean  IQ  of  100.  This  surprising  conclusion  would  sees  to  cast  sose  doubt 
on  this  hypothesis.  Have  there  been  any  estlsates  of  the  Incidence  of  neuro¬ 
logical  dasage  in  the  Negro  population  which  cose  anywhere  near  such  a  figure 
and  which  are  also  experlrentally  independent  of  the  IQ  deterelnation,  J.e. , 
based  on  criteria  that  does  not  Include  reasuresent  of  the  dependent  variable, 
via. .  IQ?  I  know  of  none.  The  criteria  used  in  the  study  by  Amante  et  el. 
were  derived  fros  signs  of  the  Bender  Gestalt  Test,  which  Itself  has  a  high 
g  loading,  saklng  it  difficult,  if  not  ispossible,  to  distinguish  reliably 
between  signs  of  neurological  l^>alrment  and  sheer  sental  lsreturlty. 

Asong  neurologically  norsal  white  slddie-class  elementary  school  children, 
Bender-Gestalt  performance  would  correlate  substantially  with  conventional 
measures  of  IQ.  The  whlte-Negro  difference  found  by  Amante,  at  al .  on  the 
Bender  Gestalt,  however,  would  be  roughly  equivalent  to  11  IQ  points,  which 
is  slightly  larger  than  the  average  difference  typically  found  for  Negro 
and  white  children  within  the  lower  social  strata. 
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It  is  interesting  to  see  this  conclusion  of  genetic  Interclass  and 
interracial  IQ  differences  appearing  in  a  1970  issue  of  Journal  of  Social 
Issues,  the  official  periodical  of  the  Society  for  the  Psychological  Study 


of  Social  Issues,  the  Council  of  which  In  1969  publicly  censured  no  for 
drawing  a  sisilar  conclusion  In  ay  article  In  the  Harvard  Educational  Review* 
My  stateaent  watt  "Tha  prapondaranct  of  tht  avidanca  la,  In  ay  opinion, 
laaa  consistent  with  a  strictly  envlronaemal  hypothasls  than  with  a  ganatlc 
hypothesis,  which,  of  course,  does  not  exclude  the  Influence  of  envlronaent 
or  lta  Interaction  with  genetic  factors"  (Jensen,  1969§,  p.  82), 
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STATEMENT  OF  JANE  R.  MERCER 


I — Introduction 

Mr.  Chairman  and  members  of  the  Committee.  My  name  is  Jane  R. 
Mercer  and  I  am  an  Associate  Professor  of  Sociology  at  the  University 
of  California.  Riverside  and  a  Research  Specialist  with  the  California 
Department  of  Mental  Hygiene.  I  hold  an  M.A.  degree  from  the  Uni- 
vei-sity  of  Chicago  and  a  Ph.  I).  degree  in  Sociology  from  the  Univer¬ 
sity  of  Southern  California.  During  the  past  ten  years.  I  have  l>een 
directing  a  study  of  mental  retardation  in  the  city  of  Riverside,  Cali¬ 
fornia,  population  130,000,  under  grants  from  the  National  Institute 
of  Mental  Health  and  have  been  studying  school  desegregation  under 
grants  from  the  California  State  Department  of  Education,  Division 
of  Compensatory  Education  and  the  Office  of  Education,  DHEW, 
Title  IV.  A  comprehensive  report  of  the  study  of  mental  retardation 
is  being  published  bv  the  University  of  California  Press  under  the 
title  Labeling  The  Mentally  Retarded  and  preliminary  reports  of  the 
findings  from  this  study  had  been  made  to  the  President’s  Committee 
on  Mental  Retardation  and  have  appeared  in  various  publications, 
among  them  “Institutional  Anglocentism :  Labeling  Mental  Retard¬ 
ates  in  the  Public  Schools’’  in  Race,  Change ,  and  Urban  Society ,  Vol¬ 
ume  5,  Urban  Affairs  Annual  Reviews  edited  by  Peter  prleans  and 
William  R.  Ellis,  Sage  Publications,  1971  and  “Sociocultural  Factors 
in  Labeling  Mental  Retardates”  in  the  Peabody  Journal  of  Education, 
Volume  48,  No.  3,  April,  1971. 

II — Tiib  Public  School's  Role  in  Labeling  the  Mentally 

Retarded 

We  did  a  study  of  all  the  persons  labeled  as  mentally  retarded  by 
contacting  241  different  organizations  in  Riverside  and  asking  each  or- 

Sanization  to  give  us  information  on  each  mentally  retarded  person 
eing  served  by  that  group.  The  public  schools  nominated  429  of  the 
812  persons  on  the  case  register  and  340  of  them  were  not  nominated 
by  any  other  organization. 

We  found  that  the  public  schools  rely  more  on  IQ  test  scores  than 
any  other  community  agency.  Ninety-nine  percent  of  the  persons  nomi¬ 
nated  by  the  schools  had  been  given  an  IQ  test  but  only  13%  had  re¬ 
ceived  a  medical  diagnosis.  We  found  that  46%  of  the  persons  nomi¬ 
nated  as  mental  retardates  by  the  public  schools  had  IQs  above  70  and 
62%  had  no  reported  physical  disabilities.  All  other  community  agen¬ 
cies,  except  law  enforcement,  were  labeling  persons  with  significantly 
lower  IQ  test  scores  and  more  physical  disabilities. 

In  California,  the  rates  for  placing  Mexican-American  and  Black 
children  in  classes  for  the  mentally  retarded  are  two  to  four  times 
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higher  per  thousand  than  the  rates  for  English-speaking  Caucasian 
children,  whom  1  will  henceforth  call  Anglos.  In  Riverside,  we  found 
that  ethnic  disproportions  were  especially  marked  among  public 
schools  nominees.  Tnere  were  \y2  limes  more  Mexican-American  chil¬ 
dren  and  twice  as  many  Black  children  in  classes  for  the  mentally  re¬ 
tarded  as  would  be  expected  from  their  proportion  in  the  population. 
On  the  other  hand,  there  were  only  half  as  many  Anglo  children 
in  these  classes  as  we  would  expect  from  their  proportion  in  the 
population. 

When  we  studied  the  labeling  process  in  the  public  schools,  we  found 
that  ethnic  disproportions  first  appeared  in  the  labeling  process  at  the 
point  when  the  IQ  test  was  administered.  We  also  found  that  the  Black 
and  Mexican-American  children  who  were  placed  in  special  education 
classes  had  higher  IQ  test  scores  and  fewer  physical  disabilities  than 
the  Anglo  children  placed  in  those  classes.  We  found  no  evidence  in 
our  study  that  these  ethnic  disproportions  resulted  from  a  conscious 
policy  or  discrimination.  However,  there  is  no  doubt  that  the  labeling 
process  is  Anglocentric  and  weighs  most  heavily  on  persons  from  lower 
socioeconomic  statuses  and  minority  ethnic  groups. 

Ill — Conclusions  From  the  Community  Survey  op  Mental 

Retardation 

These  findings  lead  us  to  concentrate  our  efforts  on  identifying 
which  aspects  of  the  clinical  assessment  process  are  producing  ethnic 
disproportions.  We  studied  a  representative  sample  of  6,!K)7  persons 
from  tne  general  population  of  the  community.  We  reached  three  major 
conclusions  in  this  portion  of  our  study.  We  found  that  the  majority 
of  the  adults  with  IQs  between  70  and  85  were,  in  fact,  filling  the  usual 
complement  of  social  roles  for  persons  of  their  age  and  sex.  Their  role 
performance  appeared  neither  subnormal  nor  particularly  unusual. 
vVe  concluded  that  the  3%  cutoff,  that  is,  an  IQ  below  70,  was  the 
criterion  most  likely  to  identify  persons  in  need  of  special  assistance 
and  supervision  and  least  likely  to  stigmatize  as  mentally  retarded 
persons  who  would  be  filling  a  normal  complement  of  social  roles  as 
adults.  We  concluded  that  tne  public  schools  should  use  a  cutoff  level 
of  IQ  69  and  below  rather  than  their  customary  cutoff  of  IQ  79  and 
below  in  defining  the  mentally  retarded. 

The  definition  of  mental  retardation  proposed  by  the  American  As¬ 
sociation  for  Mental  Deficiency  requires  subnormality  in  both  intel¬ 
lectual  performance  and  adaptive  behavior  but  most  psychologists 
give  only  an  IQ  test  when  making  assessments.  When  we  secured  in¬ 
formation  about  the  adaptive  behavior  of  individuals  in  our  sample 
who  had  low  IQ  test  scores,  we  found  that  80%  of  the  adults  had  grad¬ 
uated  from  high  school;  all  had  held  jobs;  65%  had  white  collar 
positions. 

Their  social  role  performance  tended  to  be  indistinguishable  from 
that  of  other  adults  in  the  community.  We  found  that  60%  of  the 
Mexican- Americans  and  91%  of  the  Blacks  who  had  IQ  test  scores 
below  70  passed  the  adaptive  behavior  measure  while  none  of  the 
Anglos  with  IQs  this  low  were  performing  normally  in  their  social 
roles.  We  concluded  that  the  IQ  test  is  not  as  valid  a  predictor  of  social 
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role  performance  for  Mexican  Americans  and  Blacks  as  for  Anglos. 
Thus,  the  evaluation  of  adaptive  behavior  was  especially  important  in 
assessing  persons  from  ethnic  minorities  and  lower  socioeconomic 
levels,  persons  from  backgrounds  that  do  not  conform  to  the  average 
sociocultural  pattern  of  American  society.  Many  of  them  may  fail  IQ 
tests  mainly  because  they  have  not  had  the  opportunity  to  learn  the 
cognitive  skills  and  to  acquire  the  knowledge  needed  to  pass  such  tests. 
They  demonstrate  by  their  ability  to  cone  with  problems  in  other  areas 
of  life  that  they  are  not  comprehensively  retarded.  We  concluded  that 
a  child  ought  to  fail  both  criteria  before  being  labeled  as  mentally 
retarded. 

Our  third  major  conclusion  dealt  with  cultural  biases  in  IQ  tests. 
The  IQ  tests  now  being  used  by  psychologists  are,  to  a  large  extent, 
Anglocentric.  These  tests  tend  to  measure  tlie  extent  to  which  a  child’s 
family  background  is  similar  to  that  of  the  middle  class  Anglo-Ameri¬ 
can  core  culture.  We  found  that  approximately  32%  of  the  differences 
in  IQ  tests  scores  among  a  sample  of  approximately  1,500  Black,  Mex- 
ican-American,  and  Anglo  elementary  school  children  in  one  Califor¬ 
nia  school  district  could  be  accounted  for  by  differences  in  the  sociocul¬ 
tural  characteristics  of  their  families.  We  concluded  that  sociocultural 
factors  should  be  taken  into  account  when  interpreting  the  meaning 
of  any  child’s  IQ  test  score. 

To  do  this,  we  grouped  each  Black  and  Mexican- American  elemen¬ 
tary  school  child  in  our  sample  into  one  of  five  groups  according  to  the 
extent  to  which  his  family  background  conformed  to  the  average  con¬ 
figuration  for  the  total  community.  Each  child  was  given  one  point  for 
each  family  characteristic  which  was  like  the  dominant  society  on  the 
five  most  important  sociocultural  variables  which  we  found  were  cor¬ 
related  with  Full  Scale  WISC  IQ  for  his  ethnic  group.  If  his  family 
was  similar  to  the  dominant  society  on  all  five  characteristics  he  re¬ 
ceived  a  score  of  five.  If  his  background  was  similar  to  the  dominant 
society  on  four  characteristics  he  received  a  score  of  four,  and  so  forth. 

The  average  IQ  for  the  entire  group  of  Mexican-American  children 
was  90.4%.  The  127  children  from  backgrounds  least  like  the  dominant 
society,  those  having  zero  or  1  modal  characteristic,  had  an  average  IQ 
of  84.5.  The  146  children  with  two  modal  background  characteristics 
had  a  mean  IQ  of  f  .1 ;  those  with  three  characteristics  a  mean  IQ  of 
89.0;  those  with  four  characteristics  a  mean  IQ  of  95.5;  and  those  with 
all  five  modal  characteristics  hud  a  mean  IQ  of  104.4.  When  social  back¬ 
ground  was  held  constant  there  was  no  difference  between  the  measured 
intelligence  of  Mexican-American  children  and  the  Anglo  children  on 
whom  the  test  was  standardized. 

The  total  group  of  339  Black  children  had  an  average  IQ  of  90.5 
when  there  was  no  control  for  sociocultural  factors.  The  47  children 
who  came  from  backgrounds  least  like  the  dominant  community  had 
an  average  IQ  of  82.7.  Those  with  two  modal  characteristics  liad  an 
average  IQ  of  87.1.  Those  with  three  characteristics  had  an  IQ  of  92.8; 
those  with  four  characteristics  had  an  IQ  of  95.5 ;  and  those  with  five 
characteristics  an  IQ  of  99.5,  exactly  at  the  national  norm  for  the  test. 
Thus,  Black  children  who  came  from  family  backgrounds  comparable 
to  those  of  the  middle  class  Anglo  community  did  just  as  well  on  the 
Weschler  Intelligence  Scale  for  Children  as  the  children  on  whom 
the  test  was  standardized.  When  sociocultural  differences  were  held 
constant,  there  were  no  differences  in  measured  intelligence. 
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We  concluded  on  the  basis  of  our  study,  that  diagnostic  procedures 
in  the  public  schools  should  be  broadened  to  reflect  the  pluralistic 
nature  of  American  society.  We  are  proposing  the  development  of 
pluralistic  assessment  procedures  which  involve  securing  information 
beyond  that  ordinarily  considered  in  public  school  assessment.  Our 
findings  suggest  that  only  persons  in  the  lowest  3%  of  the  population, 
that  is  with  IQs  under  70,  should  be  labeled  as  comprehensively  re¬ 
tarded.  Our  findings  also  suggest  that  information  about  adaptive  be¬ 
havior — a  child’s  ability  to  cope  with  problems  in  the  family,  neigh¬ 
borhood,  and  community — should  Ik*  considered  as  well  as  his  IQ  test 
score  when  making  a  clinical  assessment.  Only  jiersons  who  an*  sub¬ 
normal  both  on  the  IQ  test  and  in  adaptive  behavior  should  be  re¬ 
garded  as  comprehensively  retarded.  Finally,  in  pluralistic  assessment, 
the  meaning  of  a  particular  IQ  test  score  or  adaptive  behavior  score 
should  be  interpreted  not  only  within  the  framework  of  the  standard¬ 
ized  norms  based  on  a  sample  of  Anglo  children  but  should  also  be 
evaluated  in  relation  to  the  norm  for  the  sociocultural  group  to  which 
the  child  belongs.  His  fiosition  on  the  standard  norms  indicates  how 
well  lie  is  likely  to  do  in  a  regular  public  school  classroom  without 
s|H‘cial  assistance.  His  position  on  the  norms  for  his  own  sociocultural 
group  indicates  his  probable  potential  for  learning. 

Wlien  we  reanalyzed  the  data  from  our  survey  of  mental  retardation 
in  the  community  using  pluralistic  diagnostic  procedures,  ethnic  dif¬ 
ferences  in  rates* for  mental  retardation  disap|>eaivd.  Approximately 
the  same  percentage  of  |H>i<sons  in  each  ethnic  group  were-  identified  as 
comprehensively  retarded.  We  re-evaluated  the  20K  children  who  were 
enrolled  in  classes  for  the  educable  mentally  retarded  in  two  Southern 
California  school  districts  using  pluralistic  diagnostic  procedures.  We 
found  that  approximately  7 bc/t  of  the  children  in  those  classes  would 
not  have  been  labeled  as*  comprehensively  retarded  if  their  adaptive 
liehavior  and  their  sociocultural  backgrounds  had  been  taken  into  ac¬ 
count  at  the  time  they  were  evaluated. 

IV — Implications  for  Equal  Educational  Opportunitt 

These  findings  bring  us  to  the  broader  issue  of  the  educational  re¬ 
sponsibility  of  the  public  schools  to  children  of  all  racial  and  cultural 
groups  in  American  society.  In  the  Cnited  States,  the  cultural  pattern 
of  that  segment  of  the  population  consisting  of  white,  Anglo-Saxon 
Protestants  has  had  the  primary  influence  on  the  educational  system. 
Consequently,  the  public  schools  have,  in  the  past,  seen  their  primary 
task  as  perpetuating  the  language,  literature,  values,  and  history  of  the 
Anglo  segment  of  the  population.  The  content  of  the  standardized 
American  IQ  tests  reflect  this  cultural  orientation.  Children  who  have 
not  had  the  opportunity  to  acquire  the  skills  and  learn  the  knowledge 
covered  in  such  tests  are  severely  penalized  when  these  scores  are  mis¬ 
interpreted.  This  discrimination  becomes  particularly  invidious  when 
the  IQ  test  scores  of  children  of  minority  ethnic  and  cultural  groups 
are  viewed,  primarily,  as  a  measure  of  inherited  mental  ability  and 
these  children  are  systematically  assigned  to  public  school  programs 
and  classes  which  divert  them  from  the  mainstream  of  public 
education. 


V 


437 


Because  the  schools  are  the  primary  social  institution  allocating 
persons  to  adult  roles  and  statuses  in  American  society,  the  kind  and 
amount  of  education  which  a  person  has  determines,  to  a  large  ex- 
tent,  whether  he  will  participate  in  the  mainstream  of  American  life 
or  be  shunted  into  the  bywuys.  Educational  decisions  based  on  tests 
which  systematically  favor  one  group  over  another  predetermine 
which  group  will  occupy  the  seats  of  power  and  which  group  will  re¬ 
main  powerless.  Thus,  the  practice  of  interpreting  scores  on  an  IQ 
test  as  primarily  the  result  of  inherited  characteristics  has  far  reach¬ 
ing  Implications  for  equal  educational  op|>ortunity. 

Biological  potential  cannot  lie  measured  directly.  To  compare  the 
average  IQ  test  score  of  one  group  with  the  average  IQ  test  score  of 
another  in  order  to  estimate  their  relative  biological  potential  requites 
that  at  least  live  conditions  lie  met.  Such  comparisons  can  be  made 
only  if  there  is  (1)  equal  exposure  to  opiiortunities  to  learn  the  cul¬ 
ture-bound  materials  in  the  test,  (2)  equal  participation  in  the  values 
and  motivational  systems  assumed  by  the  test,  (3)  equal  freedom  from 
anxiety  and  emotional  disturbance,  (4)  equal  familiarity  with  and 
comfort  in  the  test  situation,  (ft)  equal  freedom  from  environmentally 
produced  physical  disabilities  that  might  interfere  with  performance. 
This  situation  clearly  does  not  hold  true  when  comparing  the  average 
performance  of  majority  children  in  the  I’nited  States  with  that  of 
minority  children. 

In  a  sample  of  180  Anglo,  180  Mcxienn-American,  and  180  Black 
elementary  school  children,  we  did  a  series  of  partial  correlations  in 
which  we  correlated  ethnic  group  with  IQ  test  score  and  held  four 
sociocultural  conditions  constant :  socioeconomic  status;  the  extent  to 
which  the  child's  mother  valued  individualistic  achievement;  the  ex¬ 
tent  to  which  the  child's  mother  participated  in  formal  community 
organizations;  and  the  extent  to  which  the  neighborhood  in  which  the 
child  lived  was  desegregated.  The  correlation  between  ethnic  group 
and  IQ  was  reduced  essentially  to  zero  when  these  sociocultural 
differences  were  hejd  constant.  This  indicates  that  differences  in  per¬ 
formance  of  the  children  on  this  IQ  test  could  be  accounted  for.  sta¬ 
tistically,  by  these  sociocultural  differences.  These  findings  would  indi¬ 
cate  that  educational  programs  should  be  planned  on  the  assumption 
that  children  from  all  ethnic,  racial,  and  cultural  groups  in  American 
society  have  essentially  the  same  ability  to  learn  and  that  present  dif¬ 
ferences  in  average  group  performance  are  the  result  of  lack  of  ex- 

E)sure  of  minority  children  to  the  mninstream  of  American  society. 

very  effort  should  lie  made  through  educational  programming, 
school  desegregation,  and  neighliorhood  desegregation  to  expand  the 
amount  and  quality  of  contact  between  the  various  ethnic  and  cultural 
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Aitiiok’s  Noth. — A  moiv  comproliensive  and  detailed  analysis  and 
ro|)ort  of  the  ivferral  process,  the  clinical  testing  process,  the  assump¬ 
tions  and  inferences  of  the  clinician,  and  the  pluralistic  evaluation 
process  discussed  heroin  ap|>ear  in  a  forthcoming  volume  entitled 
“labeling  the  Mentally  Retarded.” 

The  purjioro  of  this  conference  is  to  examine  the  question  of  human 
rights  hi  education.  The  im|iortnnce  of  recognizing  the  rights  of  each 
child  extends  far  beyond  the  school  years.  The  schools  are  the  primary 
social  institution  allocating  |>crsons  to  adult  stalus(‘s  and  roles  in 
American  society.  The  kimlnnd  amount  of  education  which  a  person 
has  determines,  to  a  large  extent,  whether  he  will  participate  in  the 
mainstream  of  American  life  or  Is*  shunted  into  the  byways.  Educa¬ 
tional  decisions  which  systematically  favor  one  group  over  another 
predetermine  which  group  will  occupy  the  routs  of  power  and  which 
group  will  remain  powerless.  It  is  this  awesome  responsibility  which 
I  would  like  to  discuss  with  you  this  evening. 

Although  my  rosea  roll  studies  have  been  primarily  in  the  area  of 
mental  retimlntion  and  the  findings  I  will  present  this  evening  are 
bused  on  those  studies.  I  lielieve  these  findings  have  implications  be- 
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yond  the  labeling  and  placement  of  children  in  classes  for  the  mentally 
retarded  in  the  public  schools. 

In  a  recent  study,  we  interviewed  the  mothers  of  268  children  who 
were  in  classes  for  the  educable  mentally  retarded  in  two  public  school 
districts  in  southern  California.  The  responses  of  some  of  tnese  mothers 
illustrates,  graphically,  the  three  issues  which  I  would  like  to  uddress 
tonight ;  biases  in  the  assessment  procedures  used  to  lubel  children  as 
mcntully  retarded;  the  stigmatisation  associated  with  special  duos 
placement ;  and  inadequate  programing.  I  will  discuss  each  of  these 
issues  separately  and  will  then  present  whut  appears  to  me  to  be  viable 
alternatives  to  present  procedures. 

We  turn  first  to  the  issue  of  systemic  cultural  biases  in  the  diag¬ 
nostic  procedures  used  to  laliel  children  as  mentally  retarded.  Studies 
dating  back  to  the  UKitte  have  repeatedly  demonstrated  the  cultural 
biuses  inherent  in  IQ  tests  and  other  standardized  achievement  meas¬ 
ures.  Vet,  in  spite  of  these  studies,  clinicians  have  continued  to  in¬ 
terpret  childrens  |HTformanccs  on  these  tests  us  if  there  were  no 
cultural  biases  and  have  never  systematically  taken  sociocultural  dif- 
feivnccs  into  account  when  interpreting  the  meaning  of  a  particular 
child's  score.  Consequently,  we  find  many  children  in  classes  for  the 
mentully  retarded  whose  adaptive  behavior,  in  nonucudemic  settings, 
clearly  demonstrates  that  their  problems  are  school  specific  and  that 
tliev  are  not  comprehensively  incoui|ictcnt. 

.John  is  a  16-year-old.  black  boy  who  has  been  in  classes  for  the 
educable  mentully  returned  for  the  pust  8  years.  Ho  Inis  tin  IQ  of  83. 
When  John's  mother  was  asked  to  describe  what  he  does  on  Saturdays 
and  around  the  house  and  in  the  neighborhood,  she  gave  the  follow¬ 
ing  reply : 

John  works  on  weekends  at  the  service  station  as  an  atten¬ 
dant  •  *  *  I  would  say  lie's  a  good  mechanic,  lie  likes  to 
work  on  cars,  changes  the  oil,  hol|ie  with  overhauling  a  car, 
and  works  on  motorcycles.  Sometimes  he  irons,  washes  dishes 
mops  the  floor,  cuts  the  lawn,  sweeps  off  the  driveway,  goes 
to  the  store,  runs  errands,  vacuums  the  rugs,  makes  his  own 
lied,  and  things  like  that.  Ho's  never  still  too  much.  He  likes 
to  be  outdoors  and  likes  to  ride  motorcycles.  He  plays  basket¬ 
ball  and  football  on  Saturdays,  works  on  cars,  and  then  goes 
to  bed. 

Pete  is  a  14-year-old,  chicano  boy  with  an  IQ  of  79  who  has  just 
been  returned  to  regular  classes  after  being  in  siiecial  education  since 
he  was  10  years  old.  H  is  mot  her  described  him  as  follows : 

Pete  is  a  very  bright  child,  he’s  always  thinking  and  doing 
something;  he  built  a  two-room  tree  house  that  is  just  beauti¬ 
ful.  He  is  good  at  anything  that  needs  putting  together.  He 
makes  cars  with  motors,  he  makes  them  from  old  boxes,  tires, 
wood,  anything  he  can  find.  He  makes  cages  for  the  ani¬ 
mals  *  •  •  He  is  very  helping.  Sometimes,  when  I  am  try¬ 
ing  to  do  some  plumbing  but  cannot  do  it,  he  knows  how  to 
fix  things  around  here.  He  is  good  at  plumbing  and  at  fig¬ 
uring  things  out. 
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Disproportionately  large  numbers  of  black  and  chicano  children 
are  labeled  as  mentally  retarded  by  the  public  schools.  This  phenome¬ 
non  apjiears  to  be  true  throughout  the  United  States.  For  example, 
in  California,  the  rates  for  placing  chicano  and  black  children  in 
classes  for  the  mentally  retarded  are  two  to  four  times  higher  per 
thousand  than  the  rates  for  English-speaking  Caucasian  children, 
whom  I  will  henceforth  call  Anglos. 

We  did  a  study  of  all  the  persons  labeled  as  mentally  retarded 
in  a  city  of  100,000  |x>raons  in  southern  California.  We  contacted  241 
different  organizations  in  the  community  and  naked  each  organization 
to  give  us  information  on  each  mentally  retarded  person  being  served 
by  that  group.  The  public  schools  nominated  420  of  the  812  persons 
on  the  case  register  and  5140  of  them  had  not  been  nominated  by  any 
other  organization.  When  we  studied  the  number  of  persons  jointly 
nominated  by  more  than  one  type  of  organization,  the  public  schools 
clearly  held  the  commanding  position.  They  not  only  labeled  more 
|iersons  as  mentally  retardeu  than  any  other  organizations  but  they 
shared  their  labels  more  widely  throughout  the  community. 

We  found  that  the  public  schools  rely  more  on  IQ  test  scores  than 
any  other  community  agency.  Ninoty-nine  percent  of  the  persons 
nominated  by  the  schools  had  been  given  an  IQ  test  but  only  13  per¬ 
cent  had  received  a  medical  diagnosis.  We  found  that  46  peroent  of 
the  |N*rsons  nominated  as  mental  retardates  by  the  public  schools  had 
IQs  above  70  and  62  percent  had  no  reported  physical  disabilities. 
All  other  community  agencies,  except  law  enforcement  were  labeling 
persons  with  significantly  lower  IQ  test  scores  and  more  physical 
disabilities.  We  concluded  that  the  public  school  system  is  the  primary 
labeler  in  the  community.  The  schools  label  more  persons  as  mentally 
retnrded,  share  their  labels  with  more  other  organizations,  and  label 
more  persons  with  IQs  above  70  and  with  no  physical  disabilities 
than  any  other  formal  organization  in  the  community. 

School  age  children  were  “over  labeled”  and  preschool  children  and 
adults  were  “under  labeled”  compared  to  their  percentage  in  the  gen¬ 
eral  population  of  the  community.  Before  children  get  to  school,  only 
those  with  the  most  physical  disabilities  and  the  lowest  IQs  are  identi¬ 
fied.  After  graduation  from  school,  most  of  the  persons  labeled  as 
mentally  retarded  in  the  public  schools  disappear  into  the  general 
population  and  are  no  longer  so  labeled.  Only  the  most  intellectually 
and  physically  subnormal  adults  continue  to  be  regarded  as  mental 
retardates. 

We  found  that  ethnic  disproportions  were  especially  marked  among 
public  school  nominees.  There  were  4%  times  more  chicano  children 
and  twice  as  many  black  children  in  classes  for  the  mentally  retarded 
as  would  be  expected  from  their  proportion  in  the  population.  On  the 
other  hand,  there  were  only  half  as  many  Anglo  children  in  these 
classes  as  we  would  expect  from  their  proportion  in  the  population. 
When  we  studied  the  labeling  process  in  the  public  schools,  we  found 
that  teachers  and  principals  were  not  referring  disproportionately 
large  numbers  of  minority  children  for  psychological  evaluation.  Eth¬ 
nic  disproportions  first  appeared  in  the  labeling  process  at  the  point 
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when  the  IQ  test  was  administered.  We  also  found  that  the  black 
and  chicano  children  who  were  placed  in  special  education  classes  had 
higher  IQ  test  scores  and  fewer  physical  disabilities  than  the  Anglo 
children  placed  in  those  classes. 

What  produces  these  differences}  Some  minority’  parents  were  con¬ 
vinced  that  the  special  education  program  was  deliberately  planned  to 
keep  minority  children  from  receiving  a  full  education.  According  to 
one  black  mother  whose  14-year-old  son  hud  been  in  special  education 
classes  for  5  years  “this  program  is  a  conspiracy  to  keep  the  minorities 
down.  They  nut  as  many  as  possible  in  these*  classes  because  it  means 
more  money  for  the  schools.  Many  times  it’s  because  of  racial  prejudice 
or  behavior  problems.  I  do  know,  it’s  most  unfair.”  We  found  no  evi¬ 
dence  in  our  study  that  these  ethnic  disproportions  resulted  from  a  con¬ 
scious  i  ail  icy  of  discrimination.  However,  then*  is  no  doubt  that  the 
labeling  process  is  Anglocentric  and  weighs  most  heavily  on  persons 
from  lower  socioeconomic  statuses  and  minority  ethnic  groups. 

These  findings  lead  us  to  concentrate  our  efforts  on  identifying 
which  as|M*cts  of  the  clinical  assessment  process  are  producing  ethnic 
disproportions.  We  studied  a  representative  sample  of  6,907  persons 
from  tne  general  population  of  the  community,  using  the  American  As¬ 
sociation  for  Mental  Deficiency  definition  for  mental  retardation :  Men¬ 
tal  returdution  refers  to  a  |M*rson  who  is  subaverage  both  in  general 
intellectual  functioning  ana  adaptive  behavior.  This  is  a  two-dimen¬ 
sional  definition  with  two  primary  symptoms:  subnormality  in  intel¬ 
lectual  iM*rformance  and  subnormality  in  adaptive  behavior.  Combi¬ 
nations  of  these  two  dimensions  produce  the  four  major  types  of  per¬ 
sons  shown  ill  table  1.  The  comprehensively  retarded  nit*  those  who  are 
subnormal  in  both  IQ  and  adaptive  behavior.  The  cpiasi-retarded  are 
those  who  are  subnormal  in  IQ  but  normal  in  adaptive  behavior.  The 
behaviorally  maladjusted  are  those  who  have  normnl  IQs  but  are  sub¬ 
normal  in  adaptive  behavior  while  the  normals  ait*  those  who  pass  Kith 
dimensions.  We  ait*  concerned  primarily  with  two  categories  in  this 
tv|M)logv,  the  comprehensively  retnrded  and  the  quasi-retarded. 

TA81I  l.-TYP0t00V  OF  MENTAL  RETAROATION 

Adaptive 

IntoModuol  porformanco  bobivior 


Comprafetnsity  fttUrdod. 

Quasi*  retarded . 

Mavtofiatty  maladjusted. 


Subnormal.... 

Subnormal... 

Normal . 

Normal . 


Subnormal. 

Normal, 

Subnormal. 

Normal. 


Intellectual  adequacy  was  measured  using  standardized  measures  of 
intelligence,  primarily  the  Stanford-Binet  LM  and  the  Kuhlman- 
Binet.  Because  there  are  no  generally  accepted  measures  of  adaptive 
behavior,  we  developed  a  series  of  28  age-graded  scales  for  this  pur¬ 
pose.  We  conceptualized  adaptive  behavior  as  an  individual  s  ability 
to  play  ever  more  complex  roles  in  a  progressively  widening  circle  of 
social  systems. 
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We  reached  three  major  conclusions  in  this  portion  of  our  study. 
Our  first  finding  was  that  the  IQ  cutoff  used  by  educational  institu¬ 
tions  in  defining  mental  retardation  is  one  factor  producing  ethnic 
disproportions  in  the  labeling  process.  Three  cutoff  levels  are  currently 
used  for  defining  subnormality— the  American  Association  of  Mental 
Deficiency  defines  “subnormal'*  as  performance  on  a  standard  measure 
of  intellectual  functioning  which  is  greater  than  one  standard  devia¬ 
tion  below  the  population  mean,  approximately  the  lowest  16  percent 
of  the  population  (Heber,  1961).  Educational  practice  generally  places 
the  dividing  line  somewhat  lower.  The  highest  IQ  test  score  for  place¬ 
ment  in  a  class  for  the  educable  mentally  retarded  ranges  between  75 
and  79,  depending  upon  local  usage.  This  cutoff  includes  approximately 
the  lowest  9  percent  of  the  population.  The  test  designers  suggest  a 
cutoff  that  more  closely  conforms  with  traditional  definitions,  an 
IQ  below  70,  approximately  3  percent  of  the  population  (Wechsler, 
1958 ;  Tcrmana  &  Merrill,  1960) . 

We  found  that  the  majority  of  the  adults  with  IQs  between  70  and 
85  were,  in  fact,  filling  the  usual  complement  of  social  roles  for  persons 
of  their  age  and  sex :  84  percent  had  completed  eight  grades  or  more  in 
school ;  83  percent  had  held  a  job,  65  percent  had  a  semiskilled  or  higher 
occupation,  80  percent  were  financially  independent  or  a  housewife, 
almost  100  percent  were  able  to  do  their  own  shopping  and  to  travel 
alone,  and  so  forth.  It  is  clear  that  most  adults  who  appear  in  the 
borderline  category  were  managing  their  own  affaire  and  did  not 
appear  to  require  supervision,  control,  and  care  for  their  own  welfare. 
Their  role  performance  appeared  neither  subnormal  nor  particularly 
unusual. 

We  also  found  that  proportionately  more  low  status  persons  and  per¬ 
sons  from  minority  ethnic  groups  were  defined  as  comprehensively 
retarded  as  the  cutoff  level  for  subnormality  was  raised.  When  the  tra¬ 
ditional  definition  of  IQ  69  or  below  was  used,  ethnic  disproportions 
were  greatly  reduced.  We  concluded  that  the  3-percent  cutoff;  that  is, 
an  IQ  below  70,  was  the  criterion  most  likely  to  identify  persons  in 
need  of  special  assistance  and  supervision  and  least  likely  to  stigma¬ 
tize  mentally  retarded  persons  who  would  be  filling  a  normal  comple¬ 
ment  of  social  roles  as  adults.  We  concluded  that  persons  scoring  m  the 
so  called  borderline  category  should  be  regarded  as  low  normals  rather 
than  as  comprehensively  retarded.  . 

Our  second  finding  concerned  the  two-dimensional  definition  of  men¬ 
tal  retardation  proposed  by  the  American  Association  for  Mental  De¬ 
ficiency.  Although  this  definition  requires  subnormality  in  both  in¬ 
tellectual  performance  and  adaptive  behavior,  in  actual  clinical 
practice,  most  psychologists  give  only  an  IQ  test  when  making  assess¬ 
ments.  Would  it  make  a  difference  if  psychologists  also  evaluated 
adaptive  behavior? 

We  compared  the  social  role  performance  of  the  quasi-retarded ;  that 
is,  those  who  failed  only  the  IQ  test,  with  the  comprehensively  re¬ 
tarded;  that  is,  those  who  failed  both  the  IQ  test  and  the  adaptive 
behavior  scales.  We  found  that  most  quasi-retarded  school  age  children, 
in  spite  of  their  low  IQ  test  score,  had  avoided  falling  behind  their  age 
mates  or  being  placed  in  special  programs.  We  found  that  80  percent 
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of  the  quasi-retarded  adults  had  graduated  from  high  school ;  they  all 
read  books,  magazines,  and  newspapers;  all  had  held  jobs;  65  percent 
had  white  collar  posit  jons.  All  of  them  were  able  to  wort  without  super¬ 
vision;  participated  in  sports;  traveled  alone;  went  to  the  store  by 
themselves;  and  participated  in  informal  visiting  with  coworkers, 
friends,  and  neighbors.  In  other  words,  their  social  role  performance 
tended  to  be  indistinguishable  from  that  of  other  aaults  in  the 
community. 

We  found  that  a  large  percentage  of  persons  in  the  quasi-retarded 
category  were  chicano  and  black.  We  found  that  60  percent  of  the 
chicanos  and  91  jiereent  of  the  blacks  who  had  IQ  test  scores  below 
70  passed  the  adaptive  behavior  measure  while  none  of  the  Anglos 
with  IQs  this  low  were  performing  normally  in  thoir  social  roles. 
The  IQ  test  is  not  as  valid  a  predictor  of  social  role  performance  for 
chicanos  and  blacks  as  for  Anglos.  Thus  the  evaluation  of  adaptive 
behavior  was  es|>ecially  important  in  assessing  persons  from  ethnic 
minorities  and  lower  socioeconomic  levels,  persons  from  backgrounds 
that  do  not  conform  to  the  average  sociocultural  pattern  of  the  com¬ 
munity.  Many  of  them  may  fail  IQ  tests  mainly  because  they  have  not 
had  the  opportunity  to  learn  the  cognitive  skills  and  to  acquire  the 
knowledge  needed  to  pass  such  tests.  They  demonstrate  that  they  are 
not  comprehensively  incompetent  by  their  ability  to  cope  with  prob¬ 
lems  in  other  ureas  of  life.  We  concluded  that  the  schools  should  ad¬ 
here  to  the  AAMI)  definition  of  mental  retardation  and  should  de¬ 
velop  a  systematic  method  for  measuring  adaptive  behavior  as  well  as 
IQ  in  making  psychological  assessments.  We  concluded  that  a  child 
ought  to  fail  noth  criteria  before  being  labeled  as  mentally  retarded. 
When  we  followed  this  procedure,  ethnic  disproportions  were  reduced 
but  still  were  not  completely  eliminated. 

Our  third  major  conclusion  dealt  with  cultural  biases  in  IQ  tests. 
The  IQ  tests  now  lieing  used  by  psychologists  are,  to  a  large  extent, 
Anglocentric.  These  tests  tend  to  measure  the  extent  to  which  a  child’s 
family  background  is  similar  to  that  of  the  middle  class  Anglo- 
American  core  culture.  We  found  that  approximately  32  percent  of 
the  differences  in  IQ  test  scores  among  a  sample  of  approximately  1,500 
black,  chicano,  and  Anglo  elementary  schoolchildren  in  one  California 
school  district  could  lie  accounted  for  by  differences  in  the  sociocultural 
characteristics  of  their  families.  We  concluded  that  sociocultural  fac¬ 
tors  should  lie  taken  into  account  when  interpreting  the  meaning  of  any 
child's  IQ  test  score. 

To  do  this,  we  grouped  each  black  and  chicano  elementary  school 
child  in  our  sample  into  one  of  five  groups  according  to  the  extent  to 
which  his  family  background  conformed  to  the  average  configuration 
for  the  total  community.  Each  child  was  given  one  point  for  each 
family  characteristic  which  was  like  the  dominant  society  on  the  five 
most  important  sociocultural  variables  which  we  found  were  corre¬ 
lated  with  full  scale  WISC  IQ  for  his  ethnic  group.  If  his  family  was 
similar  to  the  dominant  society  on  all  five  characteristics  he  received  a 
score  of  five.  If  his  background  was  similar  to  the  dominant  society  on 
four  characteristics  he  received  a  score  of  four,  and  so  forth. 
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The  drawings  in  figure  1  depict  the  IQ  scores  of  the  chicano  children 
in  the  five  sociocultural  groupings  and  compare  them  with  the  dis¬ 
tribution  of  IQ  scores  for  the  Anglo  children  on  whom  the  test  was 
standardized.  The  average  IQ  for  the  entire  group  of  chicano  children 
was  90.4.  The  127  children  from  backgrounds  least  like  the  dominant 
society,  those  having  zero  or  one  modal  characteristic,  had  an  average 
IQ  of  84.5,  borderline  mentally  retarded  by  the  American  Association 
for  Mental  Deficiency  definition.  The  146  children  with  two  modal 
background  characteristics  had  a  mean  IQ  of  88.1 ;  those  with  three 
characteristics  a  mean  IQ  of  89;  those  with  four  characteristics  a  mean 
IQ  of  95.5;  and  those  with  all  five  modal  characteristics  has  a  mean 
IQ  of  104.4.  When  social  background  was  held  constant  there  was  no 
difference  between  the  measured  intelligence  of  Mexican-American 
children  and  the  Anglo  children  on  whom  the  test  was  standardized. 

Figure  2  shows  that  the  situation  is  just  as  dramatic  for  black  chil¬ 
dren.  The  total  group  of  339  black  children  had  an  average  IQ  of  90.5 
when  there  was  no  control  for  sociocultural  factors.  The  47  children 
who  came  from  backgrounds  least  like  the  dominant  community  had 
an  average  IQ  of  82.7.  Those  with  two  modal  characteristics  had  an 
average  IQ  of  87.1.  Those  with  three  characteristics  had  an  IQ  of  92.8 ; 
those  with  four  characteristics  had  an  IQ  of  95.5;  and  those  with  five 
characteristics  an  IQ  of  99.5,  exactly  at  the  national  norm  for  the 
test.  Thus,  black  children  who  came  from  family  backgrounds  com¬ 
parable  to  those  of  the  middle  class  Anglo  community  did  just  as  well 
on  the  Weschler  Intelligence  Scale  for  Children  as  the  children  on 
whom  the  test  was  standardized.  When  sociocultural  differences  were 
held  constant,  there  were  no  differences  in  measured  intelligence. 
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We  concluded  on  the  basis  of  our  study,  that  diagnostic  procedures 
in  the  public  schools  should  be  broadened  to  reflect  the  pluralistic  na¬ 
ture  of  American  society.  We  are  proposing  the  development  of  plural¬ 
istic  assessment  procedures  which  involve  securing  information  beyond 
that  ordinarily  considered  in  public  school  assessment.  Our  findings 
suggest  that  only  persons  in  the  lowest  3  percent  of  the  population ;  that 
is,  with  IQs  under  70,  should  be  labeled  as  comprehensively  retarded. 
Our  findings  also  suggest  that  information  about  adaptive  behavior — a 
child’s  ability  to  cone  with  problems  in  the  family,  neighborhood,  and 
community— should  be  considered  as  well  as  his  IQ  test  score  when 
making  a  clinical  assessment.  Only  persons  who  are  subnormal  joth 
on  the  IQ  test  and  in  adaptive  behavior  should  be  regarded  as  com¬ 
prehensively  retarded.  Finally,  in  pluralistic  assessment,  the  meaning 
of  a  particular  IQ  test  score  or  adaptive  behavior  score  should  be 
interpreted  not  dnly  within  the  framework  of  the  standardized  norms 
based  on  a  sample  of  Anglo  children  but  should  also  be  evaluated  in 
relation  to  the  norm  for  the  sociocultural  group  to  which  the  child 
belongs.  His  position  on  the  standard  norms  indicate  how  well  he  is 
likely  to  do  in  a  regular  public  school  classroom  with  no  special  assist¬ 
ance.  His  position  on  the  norms  for  his  own  sociocultural  group  indi¬ 
cates  his  probable  potential  for  learning. 

When  we  reanalyzed  the  data  from  our  survey  of  mental  retardation 
in  the  community  using  pluralistic  diagnostic  procedures,  ethnic  dif¬ 
ferences  in  rates  for  mental  retardation  disappeared.  Approximately 
the  same  percentage  of  persons  in  each  ethnic  group  were  identified 
as  comprehensively  retarded.  We  reevaluated  tne  268  children  who 
were  enrolled  in  classes  for  the  educable  mentally  retarded  in  two 
southern  California  school  districts  using  pluralistic  diagnostic  pro- 
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cedures.  We  found  that  approximately  75  percent  of  the  children  in 
those  classes  would  not  have  been  labeled  as  comprehensively  retarded 
if  their  adaptive  behavior  and  their  sociocultural  backgrounds  had 
been  taken  into  account  at  the  time  they  were  evaluated. 


TABLE  2.— RECLASSIFICATION  RESULTING  FROM  THE  APPLICATION  OF  PLURALISTIC  ASSESSMENT  PROCEDURES 
IN  REEVALUATING  268  LABELED  RETARDATES  IN  THE  PUBLIC  SCHOOLS 


Ethnic  distribution 

Handicapped  mental  retardates 

Non* 

Physically  physically 

Quasi- 

retarded 

Behaviorally 

maladjusted 

low 

normals 

Total 

Number . 

32 

37 

39 

78 

82 

268 

Percent  of  Anflo . 

84.3 

70.2 

61.5 

41.0 

32.9 

54.0 

Percent  of  chicino . 

6.2 

16.2 

17.9 

20.5 

40.2 

23.0 

Percent  of  black . 

9.3 

13.5 

20.5 

38.4 

26.8 

23.0 

Table  2  shows  the  percentage  of  each  ethnic  group  in  each  category 
before  and  after  reevaluation.  Although  75  percent  of  the  children  in 
the  two  school  districts  were  Anglo,  only  50  percent  of  the  children  in 
classes  for  the  educable  retarded  were  Anglo.  Approximately  25  per¬ 
cent  were  chicano  and  25  percent  black.  When  sociocultural  charac¬ 
teristics  were  taken  into  account,  the.  distribution  by  ethnic  groups  in 
the  category  of  the  mentally  retarded  closely  approximated  the  distri¬ 
bution  for  the  population  of  the  two  school  districts.  More  blacks  and 
chicano  children  were  reclassified  as  quasi-retarded,  behaviorallv  mal¬ 
adjusted,  or  low  normal.  Significant  numbers  of  Anglo  children  were 
also  reclassified  into  those  categories.  Based  on  this  experience,  we  are 
proposing  that  pluralistic  assessment  procedures  be  developed  and  be 
used  systematically  in  the  evaluation  of  children  from  nonmodal  socio¬ 
cultural  backgrounds. 

We  turn  now  to  the  second  major  issue  to  be  discussed  this  evening— 
that  of  the  stigmatization  associated  with  present  labeling  and  place¬ 
ment  practices.  Stigmatization  was  a  major  concern  of  parents  we  in¬ 
terviewed.  Many  freely  expressed  their  feelings  about  the  special 
classes  and  their  distress  at  the  psychological  consequences  for  their 
children  of  being  placed  in  classes  for  the  educable  mentally  retarded. 
One  black  mother  told  our  interviewer : 

I  feel  that  if  a  child  is  put  in  a  special  education  class  in 
elementary  sJiool,  by  the  time  he  gets  to  junior  high  he  should 
be  removed  because  there  is  a  stigma  that  goes  with  a  special 
class.  Let’s  face  it,  children  can  be  real  cruel.  I  feel  for  the 
most  part  the  youngsters  that  are  in  those  classes  and  retained 
suffer  a  great  emotional  handicap.  It's  as  if  they  have  a  sign 
around  their  necks  for  everyone  to  read  “Bill  is  being  retarded 
in  special  education.”  He  doesn’t  like  being  labeled  as  re¬ 
tarded.  It’s  affecting  him.  He  begs  us  to  have  him  removed 
from  that  class. 

We  have  to  make  Bill  go  to  school  because  that  class  does 
not  offer  a  challenge  to  him.  What  they  do  is  repetitious — the 
same  thing  over  and  over.  *  *  *  He  does  not  like  school.  We 
have  to  make  him  go.  The  only  reason  he  consents  to  go  is  be¬ 
cause  we  have  been  promised  that  he’ll  be  taken  out  of  that 
EMR  class.  The  teachers  have  asked  us  to  let  them  put  an¬ 
other  one  of  our  kids  in  EMR.  We  said  an  emphatic  “No!” 
because  we  knew  what  it  was  all  about. 
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Maria  is  a  13-year-old  ehicano  girl  who  has  been  in  special  education 
classes  ever  since  she  was  8  years  old.  She  has  a  full  scale  IQ  of  62. 
Her  mother  told  the  interviewer  that  Maria  does  not  want  to  go  to 
school  and  goes  up  to  her  room  and  hides  until  the  schoolbus  goes  away. 
She  knows  that  her  mother  cannot  take  her  because  her  mother  does  not 
drive.  Maria’s  mother  said  that  she  was  very  sorry  she  had  signed  the 
papers  and  that  she  is  not  going  to  sign  the  paper  for  the  other  boys 
that  the  school  wants  to  put  in  special  education.  She  did  it  once  but 
is  not  going  to  do  it  again. 

Parents  reported  that  their  children  were  ashamed  to  be  seen  enter¬ 
ing  the  “MR”  room  because  they  were  often  teased  by  other  children 
about  being  “MR.”  The  children  dreaded  receiving  mail  that  might 
bear  compromising  identification.  They  could  not  understand  why  they 
were  classified  with  Anglo  children  who  were  physically  handicapped 
when  they  had  no  physical  disabilities. 

Parents  were  also  concerned  with  the  third  issue  which  I  would  like 
to  discuss  this  evening— the  quality  of  the  educational  program  in  the 
self-contained  special  education  class.  Parents  asked  why  their  chil¬ 
dren  were  not  taught  to  read  like  they  would  be  taught  in  the  regular 
classes.  Many  parents  saw  the  program  as  a  “sentence  of  death.”  We 
found  several  parents,  like  the  parents  quoted  earlier,  strenuously  re¬ 
sisting  the  efforts  of  the  school  to  place  younger  children  in  special 
education  classes  because  they  had  found  it  to  be  an  inescapable  dead¬ 
end  for  their  older  children.  Our  findings  confirmed  their  suspicions. 
We  followed  a  group  of  108  children  for  several  years.  Only  one  child 
in  five  ever  returned  to  the  regular  class.  The  remaining  children  either 
aged  out  of  the  program,  dropped  out  of  school,  or  were  sent  to  other 
special  programs  or  institutions. 

During  the  past  20  years,  one  of  the  great  achievements  of  public  edu¬ 
cation  in  America  has  been  the  development  of  snecial  education  pro¬ 
grams  designed  to  meet  the  special  needs  of  hanaieapped  children.  It 
would  be  a  tragedy  if  these  valuable  programs  were  to  be  jeopardized 
because  of  inadequacies  in  assessment  procedures  and  programing.  I 
believe  there  are  viable  alternatives  to  present  practices.  Assessment 
procedures  can  be  modified  to  take  sociocultural  factors  into  account 
and  programing  can  be  altered  to  reduce  stigmatization  and  to  keep 
many  children  who  are  now  in  self-contained  special  education  class¬ 
rooms  in  the  educational  mainstream. 

First,  I  believe  school  psychologists  should  be  required  to  enlarge  the 
scope  of  information  they  use  in  making  educational  decisions.  They 
should  regularly  and  systematically  secure  information  about  the 
child’s  adaptive  behavior  in  nonschool  situations — at  home,  in  the 
neighborhood,  and  in  the  community.  If  a  child  is  performing  ade¬ 
quately  in  these  settings,  then  it  is  clear  that  his  problems  are  school 
specific  and  that  he  is  not  comprehensively  retarded.  His  program 
should  be  planned  with  the  expectation  that  he  will  probably  be  able 
to  fill  his  adult  roles  acceptably  and  that  his  primary  needs  are  for  spe¬ 
cial  help  with  academic  tasks.  For  him,  special  tutoring,  programed 
learning,  cross-age  teaching,  remedial  reading,  or  similar  programs 
are  to  be  preferred  to  the  self-contained  classroom  and  a  curriculum 
for  the  mentally  retarded. 

In  addition  to  adaptive  behavior,  I  believe  that  school  psychologists 
should  be  required  to  secure  systematic  information  about  a  child’s 
sociocultural  background  which  can  be  used  in  interpreting  the  mean- 
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ing  of  his  IQ  tost  score.  Pluralistic  norms  should  be  developed  so  that 
a  child’s  performance  can  be  compared  not  only  with  the  performance 
of  the  general  population,  which  is  composed  primarily  of  Anglo  chil¬ 
dren,  but  can  be  compared  with  the  performance  of  other  children 
from  his  own  sociocultural  background.  Children  from  comparable 
backgrounds  would  have  had  similar  opportunities  to  acquire  the  skills 
and  knowledge  covered  in  the  tests.  Thus,  children  whose  low  perform¬ 
ance  is  primarily  the  result  of  sociocultural  differences,  would  be 
identified  and  could  receive  appropriate  educational  assistance. 

I  do  not  agree  with  those  who  say  we  must  stop  all  educational  label¬ 
ing.  The  human  mind  needs  concepts  and  language  in  order  to  think 
and  plan.  Classifying  persons  according  to  significant  characteristics 
and  giving  each  group  a  name  is  essential  to  conceptualization  and  to 
planning  effective  educational  treatments.  Our  problem  in  the  past  has 
not  been  that  we  have  done  too  much  labeling.  Our  problem  has  been 
that  there  have  been  too  few  labels  and  they  have  been  too  crude.  We 
have  grouped  a  large  number  of  children  with  widely  different  charac¬ 
teristics  and  very  different  needs  under  one  label,"  the  mentally  re¬ 
tarded.  and  have  given  them  an  undifferentiated  program.  What  is 
needed  is  a  more  sensitive  system  for  identifying  children  in  need  of 
specific  education  programs  and  a  whole  continuum  of  special  educa¬ 
tion  programs  carefully  targeted  for  children  with  specific  needs. 

Special  education  programs  should  be  planned  on  the  premise  that 
every  child  is  kept  in  the  educational  mainstream  if  at  all  possible.  The 
self-contained  classroom  should  be  a  treatment  reserved  only  for  the 
comprehensively  retarded. 

Figure  3. — Schema  for  Conceptualizing  a  Continuum  of  Special  Education 

Service n 

Special  educational  program : 

Institutionalization. 

Self-contained  special  education  school  and  program. 

Self-contained  special  education  classroom  and  program. 

Split  regular  special  education  program :  Music,  art,  P.E.  etc.  in  regular 
class. 

Regular  academic  program: 

Regular  classroom  with  resource  teachers: 

Daily  sessions  with  special  resource  teachers,  crisis  rooms,  etc. 

A  few  hours  a  week  in  resource  rooms,  remidinl  reading,  bilingual  pro¬ 
gram,  etc. 

Regular  classroom  full  time: 

Tutors,  cross-age  teaching,  programed  lenrnlng,  etc. 

No  special  help. 

Figure  3  presents,  schematically,  how  such  n  continuum  of  special 
education  programing  might  look.  At  the  far  right  are  those  children 
in  the  regular  classroom  who  need  no  special  help  beyond  the  regular 
classroom  program.  The  next  group,  to  the  left,  are  those  children  who 
can  be  maintained  full  time  in  the  regular  classroom  if  they  are  given 
some  additional  individual  help  by  tutors,  mother  helpers,  cross-age 
tutors,  or  other  persons  working  under  the  direction  of  the  regular 
classroom  teacher. 

The  next  group  consists  of  those  children  who  need  more  intensive 
assistance  with  a  special  education  teacher  for  a  few  hours  a  week  out¬ 
side  of  the  regular  classroom.  Children  in  this  group  would  be  those 
who  need  remedial  reading,  English  as  a  second  language,  or  other 
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typos  of  programs  requiring  special  teaching  skills.  Closely  related  to 
this  group  are  those  children  who  may  have  regular,  daily  periods  in 
a  resource  room,  a  crisis  room,  or  other  social  program  but  are  still, 
primarily,  enrolled  in  the  regular  academic  classroom. 

The  four  categories  to  the  extreme  left  are  heavily  weighted  toward 
special  education.  However,  even  within  the  special  education  pro¬ 
gram,  there  can  be  differentiated  treatments.  Some  children  may  have 
a  program  split  between  regular  and  special  classes,  sharing  music, 
art,  physical  education,  and  other  nonacademic  classes  with  the  reg¬ 
ular  students.  The  comprehensively  retarded  would  spend  their  entire 
dav  in  a  self-contained  special  education  classroom  and  program  while 
still  remaining  in  the  same  school  building  with  their  brothers  and 
sisters  and  neighbors  and  friends.  Only  the  comprehensively  retarded 
with  physical  handicaps  or  other  needs  which  require  a  specially  de¬ 
signed  physical  plant  would  lie  isolated  in  self-contained  special  schools 
or  institutions. 

One  of  the  most  distressing  current  developments  in  special  educa¬ 
tion  in  some  regions  of  the  United  States  has  been  the  precipitous  reas¬ 
signment  of  many  children  to  the  regular  classroom  program  and  self- 
contained  classrooms  with  no  provisions  for  a  continuum  of  special 
education  services  to  meet  their  needs.  It  would  be  a  great  leap  Dack- 
wards  if,  as  a  result  of  modifying  assessment  procedures,  we  eliminate 
programs  needed  to  serve  children.  Relabeling  is  not  some  magic  pana¬ 
cea  which  suddenly  enables  children  from  socioculturally  nonmodal 
environments  to  achieve  in  a  regular  educational  program.  It  is  essen¬ 
tial  that  the  children  who  received  and  were  eligible  for  special  educa¬ 
tion  in  the  past  continue  to  receive  special  education.  It  is  essential 
that  money  be  provided  to  continue  support  for  special  education 
programs  for  them.  Changes  in  the  types  of  assessment  and  the  types 
of  programing  must  not  be  used  as  excuses  for  saving  monev  by  elimi¬ 
nating  programs.  Instead,  the  financial  support  and  the  effort  of  spe¬ 
cial  education  teachers  should  be  redirected  into  providing  a  wider 
variety  of  special  services  and  programs  geared  to  keeping  as  many 
children  as  possible  in  the  educational  mainstream  and  educating  each 
child  to  his  own  maximum  potential/ 
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Reflections  on  the  Enigmas  of  Educating 
the  Black  Urban  Child 


John  R.  Dill 

Research  Scientist,  Institute  for  Developmental  Studies 
New  York  University 


The  monumental  task  of  providing  meaningful  and  viable  educational 
encounters  for  the  Black  child  is  becoming  a  major  social  problem  in  our  urban 
centera.  The  traditional  social  and  educational  practices  that  were  successful  in 
the  past  arc  no  longer  operative;  the  learning  processes  that  formerly  character¬ 
ized  our  educational  system  are  faltering;  even  some  innovative  roles  of  the 
school  as  a  social  institution  are  exercises  in  futility. 

As  we  approach  the  second  decade  of  concentrated  energy  and  interest  in 
educating  the  urban  Black  child,  it  is  appropriate  to  reflect  on  the  chameleon¬ 
like  nature  of  urban  education  with  specific  reference  to  the  enrichment  move¬ 
ment.  Furthermore,  it  is  crucial  to  present  workable  alternatives  for  future 
directions  of  urtxtn  educational  reform.  Thus  the  twofold  purpose  of  this  paper 
is  to  examine  some  of  the  global  interdependent  factors  characterizing  urlxtn 
educational  programs  and  to  provide  components  of  a  futuristic  model  for 
educating  the  Black  child.  Although  the  major  emphasis  will  be  on  the  poor 
Black  child  who  resides  in  the  slums  of  our  cities,  many  of  the  concepts  in  this 
article  apply  to  the  experiential  conditions  shared  by  children  of  other  ethnic 
groups. 

The  Nosology  of  Poverty 

Hirough  the  national  discovery  of  the  needs  of  poor  diildren,  by  such  early 
writers  as  Riessman  and  Harrington,  the  advent  of  educational  programming 
specifically  geared  to  poverty  childr  was  launched.1  Federal  and  private  sectors 
began  to  provide  extensive  funding  for  the  express  purpose  of  eradicating,  re¬ 
versing  and  preventing  the  debilitating  effects  of  social,  political  and  economic 
disadvantages  on  school  performance. 

Based  on  Ricssman’s  classic,  The  Culturally  Deprived  Child,  an  unfortunate 
nosology  evolved  which  hampered  the  course  of  educational  advancement  and 
attenuated  its  impact  on  the  amelioration  of  social  problems.  This  nosology 
resulted  in  an  inappropriate  and  ill-fated  alignment  of  the  poor  Black  child’s 
behaviors  with  those  seen  in  the  mentally  retarded,  emotionally  disturbed  and 
the  physically  handicapped.  The  assumption  plainly  was  that  the  poor  child’s 
failure  in  school  was  due  to  factors  similar  to  those  of  children  suffering  from 
the  aforementioned  maladies.  Related  to  this  phenomenon,  one  should  realize 
that  it  was  not  fortuitous  that  many  of  the  psychologists  and  educators,  previously 
concentrating  on  the  exceptional  child  (i.e.,  retarded  or  handicapped),  began 

1  F.  Rieuroan,  The  Culturally  Deprived  Child,  New  York:  Harper  k  Row,  1962;  M. 
Harrington,  The  Other  America,  New  York:  Macmillan,  1962. 
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to  f&cus  and  shift  their  research  interests  to  this  very  exciting  area  of  research. 
After  all,  this  was  where  the  money  was  I 

This  host  of  symptoms  contributed  greatly  to  educational  philosophy  and 
social  policy  so  that  it  was  assumed  and  widely  accepted  that  the  Black  child 
of  poverty  displayed  in  his  behavior  blatant  deviancy  or  deficiency  —  not  in  an 
'  absolute  sense  —  but  always  in  reference  to  his  middle-class  peer.  Although  it 
would  be  futile  to  review  the  "symptoms**  that  characterized  the  poor  child, 
suffice  it  to  say  that  this  gross  catalogue  was,  and  still  is,  a  major  hindrance  in 
providing  viability  in  the  educational  process  for  the  urban  Black  child.  Coupled 
with  the  value-ladened  in  vitro  analyses  of  various  minority  cultures  and  their 
people  (especially  Blacks),  educational  programming  took  on  a  calamitous 
perspective. 

It  is  revealing  that  only  a  few  social  scientists  began  to  question  the  reality 
of  social  deprivation.  Although  the  evidence  based  on  comparative  research  only 
indicated  a  variable  syndrome  of  experiential  differences  based  on  social  class 
and  race  membership,  there  has  been  no  conclusive  and  exacting  empirical  evi¬ 
dence  that  the  im]X>verished  child  is  deprived  in  a  fashion  similar  to  the  classic 
sensory  deprivation  studies,  as  various  writers  seemed  to  espouse.1  However,  it 
was  evident  that  educators  were  all  too  willing  to  embrace  this  premise.  Secondly, 
it  was  almost  totally  forgotten  that  the  repertory  of  behaviors  displayed  by  this 
child  is  part  and  parcel  of  a  realistic  and  intelligent  pattern  of  survival  skills  in 
an  impoverished  environment.  The  middle-class  norms  of  behavior  would  be 
completely  inoperable  in  a  poverty  milieu.  In  addition,  modem  social  scientists 
treated  the  Southern  tradition  of  many  urban  Black  emigres  with  a  cynical  dis¬ 
dain  never  directed  toward  Western  European  immigrants. 

Thb  Black  Family 

In  this  regard,  social  scientists  have  attempted  to  search  for  the  focal  weak¬ 
ness  of  the  scholastic  failure  of  the  Black  child.  While  the  school  is  becoming  the 
most  recent  object  of  analysis,  the  perennial  target  of  quasi-scientific  study  has 
been  the  Black  family.  E.  Franklin  Frazier,  the  noted  Black  sociologist,  provided 
the  impetus  for  subsequent  writings  that  emphasized  a  pejorative  viewpoint  of  the 
Black  family  structure.*  Using  Frazier's  concept  of  familial  disorganization 
among  lower-class  Blacks,  one  could  interpret  him  as  placing  blame  on  the  family 
for  the  child's  failure  in  school.  Even  more  invidious  in  its  indictment  deriving 
from  a  Frazierian  thesis,  was  the  infamous  Moynihan  Report  proposing  that: 

.  .  .  At  the  heart -of  the  deterioration  of  the  fabric  of  Negro  society  is 
the  deterioration  of  the  Negro  family.  It  is  a  fundamental  source  of  weak- 

•  M.  Deutsch,  "The  Disadvantaged  Child  and  the  Learning  Process."  In  A.  H.  Passoer, 
ed.,  Education  in  Depressed  Areas,  New  York:  Teachers  College  Press,  1963;  11.  Deutsch, 
"The  Role  of  Social  Class  in  Language  Development  and  Cognition,"  Amerieem  Journal  of 
Orthopsychiatry,  35  (1965),  78-87;  M.  Deutsch,  “Social  Intervention  and  the  Malleability 
of  the  Child.”  Paper  presented  at  the  Fourth  Annual  School  of  Education  Lecture  at  Cornell 
University,  Ithaca,  New  York,  1965. 

*  B.  F.  Frazier,  The  Negro  Family  in  Chicago,  Chicago:  University  of  Chicago  Press, 
1932;  B.  F.  Frazier,  The  Negro  Family  in  the  United  States  (rev.  and  enlarged  ed.),  Chicago: 
University  of  Chicago  Press,  1966. 
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nets  of  the  Negro  community  at  the  present  time.  By  contrast  (to  the 
white  family),  the  family  structure  of  'ne  lower  clan  Negro  is  highly  un¬ 
stable,  and  u  many  urban  centers  is  approaching  complete  breakdown.4 

No  doubt  Moynihan  would  have  indicted  the  family  for  the  child’s  aca¬ 
demic  failure,  thus  joining  the  legion  of  other  social  scientists  who  have  done 
likewise.  Parenthetically,  it  is  enlightening  that  Andrew  Billingsley  has  provided 
the  focus  of  revising  social  science  methodology  so  that  more  accurate  analyses 
of  the  structure  and  functioning  of  the  Black  family  can  evolve.*  Very  few  social 
scientists  are  able  to  take  cognizance  of  the  three  invidious  problems  suggested 
by  Billingsley  that  affect  the  Black  family  and  the  child  in  particular:  poverty, 
prejudice  and  historical  subjugation  based  on  race. 

From  another  perspective,  the  kind  and  quality  of  relevant  stimulation  the 
child  receives  at  home  during  his  first  five  years  are  still  equivocal  and  open  to 
precise  research  analysis.  Although  various  rcsearchen  have  collected  data  to 
indicate  that  the  Black  lower-class  home  has  a  scarcity  of  relevant  materials 
(books,  magazines,  etc.)  that  could  provide  a  v'ealth  of  stimulation  for  the  child, 
it  is  still  possible  that  a  sparse  social  milieu  can  be  distinctly  enriching  and  pro¬ 
vide  the  prerequisite  intellectual  skills  essential  to  scholastic  functioning.*  In 
addition,  an  interactional  analysis  between  Black  parents  and  children  as  studied 
by  Hess  and  Shipman  has  not  directly  determined  the  effect  on  subsequent  school 
achievement,  as  many  formulations  would  imply. 

The  Advent  or  Intervention 

Thus,  with  a  major  focus  on  the  denigrating  circumstances  surrounding 
the  plight  of  the  supposed  disadvantaged  milieu,  interventive  educational  pro¬ 
grams  were  launched.  Some  of  the  major  assumptions  of  the  intervention  ap¬ 
proach  were:  1)  the  social  environment  is  a  major  repository  of  knowledge  and 
skills;  2)  the  "deprived”  milieu  has  not  provided  the  essential  prerequisite  ex¬ 
periences  and  skills  necessary  for  scholastic  success;  3)  the  earlier  the  intervention 
occurs,  the  better;  and  4)  any  program  is  better  than  none. 

Regardless  of  how  sound  and  wise  these  assumptions  of  intervention,  what 
evolved  was  a  plethora  of  political  machinations,  institutional  breakdowns  and 
staff  incompetences,  intertwined  with  the  traditional  complexities  of  sundry 
promises  and  undelivered  practices.  With  only  a  casual  survey  of  some  of  the 
major  programs,  one  is  able  to  detect  a  failure  of  allegiance  to  some  basic 
theoretical  formulations  of  social  science.4  For  example,  in  those  programs  that 


*  D.  P.  Moynihan,  Tht  Ntgro  Pomily:  Tkt  Cost  for  National  Action,  Washington,  D.  0.: 
United  States  Department  of  Labor,  1965,  p.  5.  . 

*  A.  Billingsley,  Block  Fomiliu  tn  Whitt  Amorieo,  Englewood  Cliff*,  New  Jertey:  ftenticfr 
Hal,  1966. 

*  If.  Deutsch,  of.  R.  Hen  and  V.  Shipman,  "Maternal  Influence*  Upon  Early  Learn- 

St  The  Cognitive  Environment*  of  Urban  Pre-School  Children."  In  R.  He**  and  R.  Bear, 
,  Both  BJutotion,  Chicago:  Aldine,  1968. 

*0,1.  Lavatelli,  "Environmental  Intervention  in  Infancy  and  Childhood."  In  M.  Deutech, 
I.  Kata  and  A.  Jenaen,  eds.,  Sotiol  Cion,  Roto,  end  Ptytkologitol  Dtotlofmtnt,  New  York: 
Holt,  Rinehart  and  Winston,  1968, 
om 
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trained  mothers  to  adapt  alternative  methods  of  child  rearing,  the  approach 
was  doomed  from  the  beginning.  Considering  the  sodo- historical -cultural  matrix 
that  to  a  large  extent  determines  a  person's  behavior,  it  should  not  have  been 
too  surprising  that  mothers  from  second*  or  third-generation  poverty  backgrounds 
would  be  quite  resistant  to  implementing  any  child-rearing  techniques  that  were 
not' endorsed  and  used  by  their  mothers  and  grandmothers  before  them.  Such 
training  procedures  are  not  simply  the  matter  of  "teaching  an  old  dog  new  tricluf' 
or  other  inappropriate  euphemisms  describing  the  retention  of  well-established 
old  behaviors.  Rather,  one  finds  that  the  acceptance  of  new  behaviors  (as  in 
this  case,  new  child-rearing  methods)  can  occur  only  after  a  thoroughly  rational 
schema  involving  reinforcement  and  incorporating  new  behavior  into  a  frame¬ 
work  of  existing  behavior. 

A  cogent  issue  that  interpenetrates  the  constructs  of  social  intervention  is: 
How  pliable  and  modifiable  is  the  child  of  poverty  to  the  manipulation  of  his 
environmental  experiences  for  the  purposes  of  nurturing  and  stimulating  his  in¬ 
tellectual  competence?  Secondly,  is  the  most  effective  antidote  for  the  poor  child 
fundamentally  the  provision  of  (or  compensation  for)  those  experiences  that 
the  child  has  missed?  Thirdly,  assuming  the  previous  questions  are  answered 
affirmatively,  is  the  school  (as  presently  conceived)  the  appropriate  social  institu¬ 
tion  for  providing  such  experiences?  From  an  interdependent  analysis  of  these 
queries,  it  is  evident  that  educational  planners  were  all  too  willing  to  affirm  the 
first  and  second  issues  without  serious  consideration  of  the  third.  We  must 
realize  that  the  burden  of  providing  remediative-intervention  inputs  to  revene 
the  child’s  "deprivation"  is  greatly  dependent  upon  formidable  deliverance  of 
services  that  the  uiban  school  has  historically  been  unable  to  provide.  One  can 
also  question  whether  or  not  the  school  structure  as  formulated  for  the  near 
future  must  be  radically  restructured  and  redesigned  to  create  a  new  concept  of 
educational  facilities. 

Since  the  recent  literature  has  fully  documented  the  fallacies,  incompetences 
and  failures  of  the  school  system,  one  must  acknowledge  realistically  the  limits 
for  the  school's  capability  and  responsibility  in  the  educational  framework.  On 
a  most  basic  level,  one  may  identify  some  conditions  that  can  occur  in  the  school 
for  urban  children.  Martin  Deutsch,  in  a  classic  paper  on  "Social  Intervention 
and  Malleability,"  argues  that  the  responsibility  of  an  intervention  effort  is  to 

diagnose  the  deficits  (of  the  children)  and  attempt  to  determine  the  kinds 
of  procedures  that  ameliorate  them.  Part  of  both  the  diagnosis  and  the 
determination  might  involve  an  evaluation  of  what  is  missing  from  the 
child’s  background,  followed  by  a  study  of  how  the  missing  parts  might  have 
contributed  to  his  more  advanced  development.' 

It  is  unfortunate  that  such  a  basic  yet  highly  crucial  formulation  has  not 
been  taken  into  serious  consideration  by  educators.  Of  course  such  a  proposal 
would  require  profound  alterations  in  educational  services  that  previously  have 
been  rejected  in  many  social  sectors. 


*  M.  DcuUch,  op.  tit.,  p.  it. 
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The  Preschool  Bandwaoon 

Based  on  the  premise  that  the  first  four  years  in  a  child’s  life  are  crucial 
In  terms  of  cognitive  and  affective  growth,  the  energies  and  interests  in  educa¬ 
tional  circles  were  focussed  toward  the  preschool  period.  Two  important  theore¬ 
ticians,  Benjamin  Bloom  (1964)  and  J.  McV.  Hunt  (1961)  have  made  sig¬ 
nificant  contributions  to  this  focus.'  Bloom  provoked  interest  by  arguing  that 
fifty  per  cent  of  the  variance  of  intdligence  (measured  at  age  1 7 )  can  be  accounted 
for  by  age  four.  Similarly,  Hunt  emphasized  the  significance  of  the  early  yean 
when  he  eloquently  described  the  importance  of  a  “match”  between  the  indi¬ 
vidual’s  behavioral  competence  and  the  environmental  encounters. 

It  is  no  wonder  that  American  educaton  were  overly  enthusiastic  in  their 
willingness  to  embrace  the  epistemological  formulations  of  Jean  Piaget,  for  it 
was  seen  that  through  Piaget  the  salvation  of  educational  failure  in  the  early 
childhood  yean  was  sought.  However,  the  romance  with  the  Genevan  psy¬ 
chologist  has  been  a  confused  infatuation,  similar  to  other  faddish  tinkerings 
characterizing  educational  reform  in  the  1950’s  and  1960*s. 

Although  a  variety  of  programs  appeared  on  the  national  scene,  the  only 
program  that  bore  some  degree  of  uniformity  was  the  Head  Start  program, 
administered  under  the  Office  of  Economic  Opportunity  and  initiated  in  the 
summer  of  1965.  It  should  be  emphasized  that  the  Head  Start  program  after 
its  inception  maintained  a  semblance  of  uniformity  in  name  only.  The  lack  of 
quality  control  erupted  into  giving  Head  Start  a  national  image  of  ill-repute 
that  was  recently  highlighted  by  the  highly  controversial  national  evaluation  by 
the  Wcstinghouse  Corporation.10 

Perhaps  the  most  revealing  comments  on  the  nature  of  the  Head  Start  move¬ 
ment  are  offered  by  Lavatelli  who  posits  that  this  national  program  was 
» 

designed,  not  to  try  out  experimental  approaches  to  the  question  of  how 
to  educate  the  disadvantaged,  but  to  provide  compensatory  experiences 
based  upon  a  traditional  but  enriched  nursery  school  curriculum. . . .  There 
appears  to  be  genera]  agreement  that  the  traditional  middle-class  nursery 
school  curriculum  cannot  bring  the  lower-class  child  up  to  the  develop¬ 
mental  level  of  the  middle-class  child.11 

If  Lavatclli’s  statements  accurately  express  the  goals  and  purposes  of  the  Head 
Start  program,  one  cannot  help  bait  challenge  the  reams  of  assessment  evidence 
that  are  currently  popular  in  evaluating  programs.  With  major  reliance  on  test 
data,  measurable  test  score  gains  are  used  as  evidence  of  the  efficacy  of  a  pro- 
grant.  This  unexpressed  goal  of  boosting  a  child’s  performance  level  to  that  of 
the  national  norm,  or  conversely,  the  failure  to  do  so,  often  unfortunately  results 
in  a  pernicious  misinterpretation  of  various  programs  as  has  been  recently  per¬ 
petrated  by  Jensen  (1969)  who  asserts  that  “compensatory  education  has  been 

*  B.  Bloom,  Stability  and  Chang*  in  Human  Characteristics,  New  York:  John  Wiley, 
1964;  J.  McV.  Hunt,  InUlligtntt  and  Experience ,  New  York:  Ronald,  1961. 

M  V.  Cicirdll  *t  a!.,  Tht  Impact  of  Htad  Start:  An  Evaluation  of  th*  Effect*  of  Htad 
Start  on  Childrtn,t  Cognitive  and  Affective  Development,  Washington,  D.C.S  Office  of  Educa¬ 
tional  Opportunity,  1969. 

11  C.  B.  Lavatelli,  op.  oil.,  p.  959. 


tried  and  it  apparently  has  failed.””  The  only  failure  has  been  Jensen’s  in  not 
realizing  that  compensatory  education  has  never  really  been  tried  1 

"Fakeloreb”  About  the  Black  Child 

t 

But  education  did  not  need  Jensen  to  maintain  the  host  of  antediluvian  and 
false  concepts  (i.e.,  "fakelores”)  about  educating  Black  children.  These  fallacies, 
althoMirh  not  openly  expressed,  are  shared  by  a  great  many  educators  who  as- 
aert:  "Tlu~v  cljldren  just  cannot  learn.”  A  few  of  the  most  prominent  “fake* 
lores”  are:  homogeneity  in  Black  children,  the  "unmodifiability”  of  the  child, 
the  notion  of  a  fixed  intelligence  and  the  deficiency  of  Black  language. 

The  concept  of  homogeneity  in  this  case  refers  to  the  assumption  that  within 
a  designated  group  of  children,  there  exists  a  uniformity  and  similarity  of  atti¬ 
tudes,  capacities,  learning  styles,  etc.,  that  typify  the  specific  group  of  children. 
An  extension  of  homogeneity  is  ability  grouping  which  the  Dictionary  of  Educa? 
tion  defines  as  "the  classification  of  pupils  for  the  purpose  of  forming  instruc¬ 
tional  groups  having  a  relatively  high  degree  of  similarity  in  regard  to  certain 
factors  that  affect  learning.” 

Although  ability  grouping  based  on  homogeneity  has  been  practiced  since 
the  turn  of  the  century,  it  was  principally  geared  to  the  effects  on  gifted  students- 
who  could  benefit  from  accelerated  learning  encounter.  However,  with  lower- 
income  Black  children,  homogeneity  was  contorted  to  assume  that  the  im¬ 
poverished  child  is  accurately  characterized  by  a  host  of  behavioral  symptoms 
that  are  almost  universally  displayed  by  all  children  from  this  milieu.”  This 
distortion  undertook  a  transformed  benevolence  by  Riessman  who  presented 
the  "overlooked  positives”  of  the  disadvantaged  by  presenting  a  number  of 
so-called  positive  behaviors  that  at  times  could  be  taken  as  an  apologetic 
"copout”  for  social  institutional  inertia.”  For  example,  Riessman  discusses  the 
slow  style  of  disadvantaged  children  as  a  strength.  Yet,  he  fails  to  realize  that 
this  slowness  is  considered  a  weakness  because  the  entrenched  value  system  of 
the  dominant  society  has  little  tolerance  for  this  style. 

Global  descriptions  of  homogeneity  either  placed  in  a  positive  or  negative 
context  are  devoid  of  any  exacting  prescriptions  allowing  or  encouraging  the 
individuation  of  a  particular  child.  In  fact,  when  one  peruses  the  research 
literature,  a  major  indication  of  the  vacuity  of  homogeneity  is  evident.  In  re¬ 
ports  on  achievement  and  intelligence  test  data  in  a  disadvantaged  sample,  mean 
test  scores  are  generally  lower  than  the  average  middle-class  groups,  but  there  is 
a  tendency  for  a  wide  range  of  scoring  within  the  disadvantaged  group.  These 
scores  imply  some  heterogeneity  of  abilities  within  the  disadvantaged  population 
that  at  a  very  minimum  should  merit  individualized  instruction  instead  of  the 
grossly  inadequate  teaching  that  significantly  contributes  to  the  high  dropout 

11  A.  Jensen,  “How  Much  Can  We  Boost  I.  Q.  and  Scholastic  Achievement?"  Harvard 
Educational  Review,  39  (1969),  2. 

11  R.  Havighurst,  "Who  Are  the  Socially  Disadvantaged?"  Journal  of  Negro  Education, 
XXXIII  (1964),  210-217;  M.  Black,  “Characteristics  of  the  Culturally  Disadvantaged  Child," 
The  Reading  Teacher,  18  (1965),  465-470. 

14  F.  Riessman,  “The  Overlooked  Positives  of  Disadvantaged  Groups,"  Journal  of  Negro 
l Education,  XXXIV  (1965),  225-231. 
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rates  of  urban  Black  children  on  a  psychological  level  in  elementary  school  and 
physically  by  high  school.  Superficially,  homogeneity  can  be  a  temporary  panacea 
for  the  problem  of  individual  differences  if  one  buys  the  assumption  that  the 
differences  among  Black  lower-class  pupils  (or  any  pupils)  are  reduced  when 
there  is  some  division  into  pupil  groups  based  on  a  single  test  score  —  for  example, 
leading  achievement.  In  fact,  taking  reading  as  an  example,  one  finds  that 
there  are  such  multiple  skills  as  word  and  letter  recognition,  vocal  responses,  etc. 
—  all  dearly  attesting  to  the  superficiality  of  the  ability  grouping  concept  based 
on  test  score  or  other  gross  indices.  More  importantly,  the  concept  of  homo¬ 
geneity  as  applied  to  the  urban  Black  child,  can  imply  that  these  children  are 
uniformly  defident,  immature  or  retarded,  thereby  allowing  for  little  recognition 
of  and  programming  for  the  extraordinarily  high  hetcrogendty  that  one  finds 
in  any  urban  Black  dassroom.  Although  there  have  been  meager  attempts  to 
incorporate  this  degree  of  high  heterogeneity  through  individualized  instruction, 
•mall  groupings  and  extra  teacher  personnel,  the  needs  have  far  outreached  the 
demands.  Thus,  it  becomes  crucial  in  educating  urban  Black  children  to  focus 
all  innovative  procedures  that  provide,  opportunity  fir  the  ‘'match”  between 
the  child’s  behavioral  competence  and  environmental  encounters. 

Related  to  the  "fakelore”  of  homogeneity  in  the  Elack  lower-class  child  is 
the  notion  that  these  children  cannot  benefit  from  instruction.  Although  such 
an  indictment  typically  comes  from  either  an  immutable  or  inexperienced  teacher, 
there  docs  exist  a  general  tendency  to  consider  these  children  as  academic  failures. 
Much  of  this  pemidous  dialogue  can  be  accounted  for  by  the  prejudices  and 
expectancies  that  the  educator  brings  to  the  school  system.  However  to  dismiss 
this  as  mere  attitudinal  predisposition  could  be  quite  superficial.  Realistically, 
one  can  see  that  not  only  is  this  child's  behavior  modifiable  but  often  the  direction 
of  its  modification  is  antithetical  to  what  the  school  wishes  to  endorse.  The 
children  might  engage  in  activities  that  teachers  consider  as  disruptive,  they  might 
be  overly  garrulous  or  their  approaches  to  problem  tasks  might  take  on  divergent 
(but  often  creative)  directions. 

The  lower-dass  Black  child,  a  victim  of  poverty,  enters' school  with  a  dif-* 
ferent  (not  necessarily  defident)  set  of  skills,  capadties  and  motivations.  The 
school  culture,  couched  in  a  totalitarian  insistence  for  submission  to  authority, 
cannot  tolerate  this  child’s  style  of  behavior.  It  is  not  surprising  then  that  Black 
children  who  display  behaviors  that  “break  the  rule”  of  expected  demeanor  are 
often  labelled  as  deviant,  disruptive  or  mentally  retarded.  An  illumination  of 
hope,  however,  is  provided  by  Herbert  Kohl  (1970)  who  advocates  an  open 
classroom  as  an  alternative  in  combatting  authoritarian  education  and  preventing 
casualties. 

One  of  the  major  obsessions  in  education  has  been  intelligence  and  its 
measurement  The  preoccupation  with  intelligence  has  a  long  history  starting 
with  Alfred  Binet,  the  French  psychologist,  who  is  credited  as  the  father  of  the 
intelligence  test  as  we  currently  know  it  American  educators  willingly  endorsed 
or  used  Binet’s  products  but  failed  to  accept  the  bulk  of  his  theoretical  formula¬ 
tions.  Such  was  the  case  when  Binet  warned  against  accepting  the  concept  of  a 
fixed  intelligence  where  the  individual’s  abilities  were  considered  as  inherent  and 
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predetermined.  It  was  obvious  that  American  educators  concentrated  their  ef¬ 
forts  on  the  classification  and  placement  of  children  rather  than  on  the  more 
crucial  theories  of  developing  intelligence.  Interestingly’,  the  cyclical  polemics 
of  intelligence  have  taken  on  new  dimensions  in  the  recent  and  controversial 
article  by  Arthur  Jensen  which  supports  a  genetic  determination  to  racial  dif¬ 
ferences  in  intelligence.”  It  is  highly  unfortunate  that  an  abundance  of  our  time 
.  has  been  expended  in  circumlocutory  and  unconfirmed  esoterica. 

But  how  docs  this  relate  to  educating  the  Black*  child?  First,  it  has  fal¬ 
laciously  been  assumed  in  many  educational  circles  that  the  Black  child  is  limited 
by  his  inferiority  in  genetic  predisposition.  This  postulate,  although  not  openly 
expressed,  is  shared  by  many  social  scientists  and  seems  to  circumscribe  much 
educational  intervention.  Any  careful  examination  of  the  educational  history 
of  Black  Americans  in  the  20th  century  would  not  support  this  contention  of 
inherent  inferiority.  Whether  it  took  the  form  of  Booker  T.  Washington’s  indus¬ 
trial  education  at  the  cost  of  its  more  significant  academic  counterpart,  or 
whether  it  was  transformed  into  hastily  constructed,  superficially  implemented 
compensatory  programs  of  the  last  five  years,  the  accurate  assumption  should  be 
that  Black  children  have  been  systematically  denied  intellectual  stimulation  be¬ 
cause  of  the  absence  of  any  equitable  or  enriched  educational  stimulation.  It  is 
noteworthy  to  observe  in  this  regard  that  the  same  casualncss  of  urban  educational 
programs  geared  to  the  poor  and  Black  populations  would  not  have  been  feasible 
in  the  nation’s  space  program  because  our  society  would  not  have  tolerated  such 
maladies  in  our  technological  achievements  as  it  has  allowed  in  die  educational 
sector.  In  addition,  a  major  misorientation  of  American  educational  philosophy 
has  been  geared  to  the  rarcfication  of  human  intelligence  —  defined  and 
delineated  by  intelligence  testing  rather  than  an  individual’s  actualization  and 
contribution  in  society.  This,  in  tum,  has  evolved  into  a  voluminous  research 
literature  advocating  Black  intellectual  inferiority.  Thus,  the  emphasis  on  fixed 
intelligence  and  the  concomitant  advocacy  of  Black  inferiority  have  led  to  a 
philosophy  of  educational  constructs  that  nurtured  institutional  racism  thereby 
impeding  any  major  educational  advancement  for  the  Black  child. 

The  language  patterns  and  abilities  that  the  Black  child  brings  to  the  school 
context  have  been  &  controversial  area  of  discourse  among  psychologists,  linguists 
and  educators.  Much  of  the  early  research  in  the  19G0’s  has  focussed  on  social 
class  and  racial  differences  measuring  such  components  as  morphology,  syntax, 
dialect  and  development  Although  the  results  of  these  studies  are  far  from  being 
unidimensional,  the  findings  generally  are  that  Black  children  from  lower  socio¬ 
economic  status  groups  do  "poorly”  on  various  measures  of  linguistic  competency. 
Parenthetically,  it  should  be  noted  that  these  children’s  performances  are  uneven 
and  dependent  on  the  types,  of  measures  taken  and  the  instruments  used.  Since 
language  is  intimately  related  to  cognitive  functioning,  it  is  not  surprising  that 
it  has  been  greatly  emphasized  in  the  newer  curricula.  However,  one  must  con¬ 
tinue  to  wonder  if  the  supposed  deficiencies  of  the  lower-class  Black  child  are 
really  deficiencies  or  merely  differences.  And  if  they  are  deficiencies,  does  this 
presume  a  cognitive  liability  for  the  child?  Probably  not! 


11  A.  Jensen,  op.  eit.,  1-123. 
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Some  researchers  have  challenged  the  “deficiency”  stance  by  advocating  that 
the  language  of  Black  children  represents  a  highly  structured,  meaningful,  yet 
different  language  system.1*  The  advocates  of  this  position  often  suggest  that 
teaching  English  as  a  second  language  is  a  major  procedure  to  accelerate  and 
stimulate  language  development  (and  eventually  intelligence)  in  the  Black  child. 
Other  theorists  holding  this  position  suggest  the  maintenance  of  the  subcultural 
speech  patterns  and  dialects  thereby  allowing  some  creditability  for  their  existence. 
Such  procedures  must  be  considered  primarily  as  racist  in  nature  since  it  lessens 
the  load  of  the  school  in  particular,  and  society  in  general,  in  fulfilling  its  basic 
responsibilities  of  teaching  and  allowing  children  to  enter  the  mainstream  of 
society.  As  Deutsch  comments  on  those  advocates  who  would  press  for  the  main¬ 
tenance  of  ethnic  dialects: 

While  a  different  dialect  may  be  just  as  adequate  or  even  superior 
for  communication  among  its  speakers  as  is  the  language  of  the  broader 
culture,  to  accord  the  dialect  the  same  position  with  respect  to  its  economic 
or  occupational  role  is  to  support  an  unreal  and  phony  cqualitarianism 
whose  effect  will  be  to  keep  the  dialect-speaking  subgroup  in  an  inferior 
position  within  the  broader  society.11 

The  Future 

What  lies  ahead  for  the  educational  enterprise  in  which  Black  children 
are  concerned?  Throughout  the  nation,  Black  communities  are  increasingly 
activating  their  energies  and  channeling  them  in  the  direction  of  configurational 
and  operational  change.  The  deplorable  but  unavoidable  problem  is  that  the 
school  has  become  a  political  football  betweefn  the  communities  and  the  establish¬ 
ment  in  a  situation  where  the  children  have  been  the  principal  losers.  Such 
skirmishes  as  personnel  assignments,  the  power  of  community  governing  boards 
and  the  issue  of  a  “Black”  curriculum  have  increased  the  already  existing  tension 
in  the  school,  but  arc  necessary  in  order  to  develop  a  creditable  education  for 
Black  children.  One  can  expect,  however,  that  cognizance  of  quality  educational 
programming  in  the  Black  community  will  occur  through  an  evolutionary  (if 
not  revolutionary)  process  whereby  the  substantive  issues  of  the  learning  process 
will  be  reformed  and  implemented.  It  would  be  appropriate  at  this  juncture  to 
offer  one  caveat  emptor  to  conscientious  community  groups:  they  must  be  care¬ 
ful  in  not  accepting  and  practicing  those  highly  tempting  “faddish  innovations” 
that  have  characterized  the  educational  marketplace  in  the  last  few  years.  Such 
concepts  as  overstructured  curricula,  programmed  materials  and  quasi-therapcutic 
methods  geared  to  affective  growth  are  by-products  of  radical  educational  re¬ 
formists  whose  interests  infrequently  are  for  the  benefit  of  tire  Black  child  and 
whose  methods  are  more  appropriate  for  the  middle-class  White  child.  One  must 

u  W.  Labov,  “The  Logic  of  Nomtandard  Dialect11  In  J.  Alatis,  ed.,  School  of  Languages 
and  Linguistics  Monograph  Series,  No.  22,.  Georgetown  University,  1969.  1*43;  W.  Steward, 
‘Historical  and  Structural  Bases  for  the  Recognition  of  Negro  Dialect/*  ibid.,  239-247;  S. 
Barits  and  J.  Baratz,  “Early  Childhood  Intervention:  The  Social  Science  Base  of  Institutional 
Racism,’*  Harvard  Educational  Review,  40  (1970),  29-50. 

*r  M.  Deutsch,  “Perspectives  on  the  Education  of  the  Urban  Child.*9  In  A.  H.  Passow, 
ed,  Education  in  Depressed  Areas,  2 .  New  York:  Teachers  College  Press,  1970,  p.  25. 


not  assume  that  this  commentary  is  an  indictment  of  the  type  of  educational 
reform  or  experimentation  that  is  sorely  needed  in  our  urban  schools.  However, 
it  is  the  wise  educator,  parent  or  community  activist  who  is  aware  of.the  lure  and 
promises  of  such  innovations  that  rarely  result  in  significant  change. 

At  this  point,  it  is  important  to  provide  a  general  programming  model  for 
educating  Black  children.  Centrally,  the  development  of  cognitive  skills  and 
strategics  that  are  traditional  in  the  school  context  is  a  priority.  Using  the 
Black  model,  ' emphasis  should  be  placed  on  the  nurturance  of  valucs/motives 
inherent  to  the  learning  process  (i.e.,  learning  for  learning's  sake).1*  From  this 
juncture,  there  occurs  an  evolution  of  developing  positive  orientations  to  the 
specific  cognitive  skills  and  operations.  What  evolves  is  the  enhancement  of 
strategies,  skills,  creativity,  etc.,  and  other  mechanisms  that  the  school  previously 
has  failed  to  endorse.  A  basic  component  of  educating  Black  children  is  improv¬ 
ing  their  self-concept.  This  task  could  be  addressed  through  direct  learning  ex¬ 
periences  of  the  cultural  heritage  of  Black  people  with  paramount  importance 
placed  on  Africa  and  other  Black  countries.  Of  course,  it  is  realized  that  self- 
concept  defined  in  ethnic  dimensions  is  only  one  component  of  this  diverse 
personality  construct.  These  other  components  would  be  dealt  with  as  they 
relate  to  the  learning  process. 

When  issues  of  staffing  are  concerned,  priority  is  often  given  to  the  polemics 
about  the  relative  effectiveness  of  Black  and  White  teachers  on  Black  children. 
Since  no  empirical  evidence  provides  a  clear-cut  solution  to  this  problem,  it  must 
be  considered  at  this  point  that  the  teacher's  ethnic  membership  may  be  relatively 
unimportant.  Therefore,  we  must  seek  to  identify  additional  indices  of  the  ef¬ 
fective  teacher.  However,  one  must  challenge  the  traditional  roles  of  adults  in 
the  classroom  by  advocating  that  personnel  previously  considered  to  be  un¬ 
equipped  for  teaching  should  be  used  in  many  roles.  Quite  plainly,  schools  must 
call  on  community  persons  (in  addition  to  so-called  paraprofessionals)  to  con¬ 
tribute  to  the  learning  process. 

Commentators  on  education  frequently  allude  to  the  need  to  meet  the 
challenges  of  a  complex  technological  society  of  tomorrow.  Reference  is  usually 
made  to  the  need  for  educational  reform  in  order  to  insure  all  children 
egalitarian  participatory  rights  in  such  a  cultural  matrix.  What  they 
fail  to  mention  is  that  this  societal  transition  is  neither  in  the  near  nor  remote 
future  but  is  presently  among  us.  This  all  points  to  the  fact  that  once 
again,  the  poor,  and  particularly  the  Black  child,  who  is  presently  suffering 
from  educational  bankruptcy,  could  also  be  afflicted  in  the  near  and  remote 
future.  As  Black  communities  are  demanding  a  quality  education  that  society 
considers  as  a  basic  right  to  which  all  children  are  entitled  (e.g.,  reading  on 
grade-level  skills  expected  at  developmental  levels,  etc.),  the  educational  estab¬ 
lishment  must  begin  to  analyze  its  past  failures  and  rechannel  its  future  directions. 

Related  to  these  demands  is  the  need  to  develop  an  alliance  of  those  con¬ 
cerned  in  a  revolutionary  educational  enterprise  that  is  characterized  by  vitality 
and  achievement.  Perhaps,  a  priority  that  should  be  considered  in  fostering 

u  L  Black,  "A  Position  Paper  Concerning  Our  Projected  Learning  Experience!."  Paper 
preientcd  at  the  Black  Child  Development  Conference,  Washington,  D.C.,  June,  .1970. 
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significant  educational  experiences  for  the  Black  child  is  a  powerful  coalition  of 
Black  professionals  who  share  a  primary  interest  in  the  educational  system  as  it 
affects  Black  children.  Banks  considers  such  a  coalition  of  Black  social  scientists 
whose  organized  efforts  would 

search  for  better  methods  of  teaching  reading  other  than  contribute  to  the 
growing  list  of  publications  with  pictures  of  Black  children  and  stories  of 
city  life;  create  and  standardize  appropriate  test  devices  so  that  we  can 
tap  the  talents  of  Black  children  rather  than  join  those  who  advocate  the 
elimination  of  tests;  and  develop  academically  oriented  preschools  to  give 
our  children  a  real  head  start  in  terms  of  skills  rather  than  allow  such  pro¬ 
grams  to  serve  in  a  hit  or  miss  fashion  and  provide  data  that  demonstrate 
their  ineffectiveness.1* 

To  achieve  such  objectives  of  course  requires  a  complete  overhaul  and 
upheaval  of  our  social  sciences  as  they  presently  exist:  programs  cannot  be  merely 
and  haphazardly  attempted  and  then  dropped;  research  methodology  which  is 
more  utilitarian  in  a  laboratory  setting  must  be  replaced  by  more  precise  pro¬ 
cedure  or  totally  abandoned;  the  marriage  between  teacher  and  researcher  must 
be  commenced;  and  parents  and  the  school  establishment  must  initiate  a  dialogue 
in  order  to  implement  a  "mutual  assimilation"  into  each  other’s  social-psycho¬ 
logical-cultural  milieu. 


*•  R.  Bank*,  “New  Direction*  in  Education  —  1970,”  Prudomways,  10  (1970),  14. 
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HACK,  INTELLIGENCE,  AND  EDUCATION 


By  II.  ,1.  Eysenck,  Professor  of  Psychology, 

Mavdslky  Hospital,  London 

Debate  continues  over  Jensen’s  paper  on  heredity  and  intelligence. 
Hut  now,  with  the  heat  dying  down,  may  be  a  good  time  to  question 
some  of  the  counter-arguments.  The  concepts  in  the  title  of  this  article 
tend  to  arouse  an  unusual  degree  of  emotion,  ns  the  reception  of  Arthur 
Jensen’s  1  well-known  monograph  “Environment,  heredity  and  intelli¬ 
gence,”  in  the  liar  rani  K durational  lierieuu  demonstrated  only  too 
well.  But  I  would  like  to  try  to  dispel  some  of  the  erroneous  notions 
which  have  accumulated  about  this  subject,  and  to  review  briefly  and 
objectively  the  evidence  which  various  groups  of  scientists  have 
gathered  over  the  years. 

This  aim  is  altogether  different  from  that  which  inspired  Jensen; 
in  his  monograph,  the  racial  problem  occupied  only  a  very. minor  place, 
and  he  never  attempted  to  review  the  literature  concerning  it  in  any 
detail.  Audrey  Shuey’s*  book,  The  Testing  of  Negro  Intelligence ,  is 
really  much  more  relevant — but,  though  it  was  published  in  1966,  it 
has  not  been  widely  read  in  this  country.  She,  too,  however,  only  dealt 
with  one  part  of  the  evidence — namely  that  concerned  with  environ¬ 
mental  factors  (Jensen  was  much  more  concerned  with  the  genetic 
evidence). 

Many  people  may  feel  that  even  raising  the  possibility  of  the  genetic 
determination  of  American  Negro  inferiority  in  IQ  tests — let  alone 
suggesting  that  it  might  have  to  be  answered  in  the  affirmative  is  a 
form  .of  racism,  and  that  anyone  holding  such  views  would  automati¬ 
cally  be  in  favour  of  segregation  and  other  forms  of  discrimination. 
But  it  is  important  to  realise  that  the  scientific  problem  of  the  degree 
to  which  various  groups  are  inferior  (or  superior)  to  one  another 
on  IQ  tests,  and  the  determination  of  the  causes  of  such  inferiority 
or  superiority,  is  quite  distinct  from  the  social  and  ethical  problems 
which  confront  us. 

Even  if  it  were  a  fact  that  American  Negroes  are  genetically  pre¬ 
disposed  to  score  less  highly  than  whites  or  Orientals  on  such  tests, 
it  might  still  be  argued  that  socially  and  ethically  the  right  thing  to 
do  was  to  give  special  care,  consideration  and  enriched  education  to 
Negro  children,  in  order  to  try,  as  far  as  possible,  to  bring  them  up 
to  the  average.  Indeed,  anyone  aware  of  the  terrible  things  that  white 
men  have  done  to  coloured  ones,  over  the  centuries,  would  find  it  difh- 


*  A.  R.  Jensen,  “Environment  heredity  and  Intelligence”  ( Harvard  Educational 
Review ,  vol.  39, 1969). 

*  A.  M.  Sbuey,  The  Testing  of  Negro  Intelligence  (Social  Science  Press,  1966). 
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cult  to  deny  the  justice  of  the  black  man’s  claims  to  restitution.  But 
however  we  answer  this  second  question  (and  my  own  answer,  like 
Jensen's  and  Shuey's,  would  he  emphatically  against  segregation  and 
in  favour  of  reparation),  it  is  not  the  same  question  as  the  first;  and 
answering  the  factual  question  should  not  he  influenced  by  social  and 
ethical  considerations  appropriate  to  the  second. 

Many  researchers  argue  that  the  very  notion  of  “race"  is  unscientific, 
and  that  we  should  rather  be  talking  about  ethnic  subgroups.  Cer¬ 
tainly,  it  is  erroneous  to  think  of  races  as  immutable  types,  qualita¬ 
tively  differentiated  from  each  other.  It  is  more  correct  to  think  of 
them  as  groups  or  populations  quantitatively  distinguished  along  a 
number  of  different  dimensions.  The  discovery  and  elaboration  of 
serological  genetics,  by  means  of  which  specific  genes  can  be  recog¬ 
nised  by  chemical  reactions  with  the  components  of  human  blood,  and 
the  constant  finding  of  new  blood-genes,  lias  forced  experts  to  expand 
the  number  of  ethnic  subgroups  very  greatly.  Different  gene-pools  can 
be  found  even  within  relatively  small  countries.  (Thus,  there  arc  many 
gene-pools  in  Wales  alone.) 

Even  apparently  homogeneous  groups,  such  as  the  American  Ne¬ 
groes,  can  be  shown  to  be  quite  heterogeneous  in  many  ways.  North 
American  Negroes,  to  take  but  one  example,  are  much  more  hybridised 
than  South  American  Negroes,  and  it  is  even  possible  to  assess  the 
degree  of  hybridisation  quantitatively.  Similarly,  American  Negroes 
are  not  identical  with  African  Negroes,  and  these  in  turn  constitute 
many  different  subgroups.  Nevertheless,  it  is  not  meaningless  to  ask 
whether  American  Negroes,  on  the  average,  score  less  highly  on  IQ 
tests  than  American  whites  do,  or  American  Orientals,  or  American 
Indians.  These  relatively  large  groups,  do  show  quite  pronounced 
serological  and  morphological  differences  from  each  other,  which 
swamp  within-group  differences. 

However,  we  must  be  careful  not  to  use  American  Negroes  as  a 
prototype  for  all  Negroes,  or  American  whites  as  the  prototype  for  all 
whites.  American  Negroes  score,  on  average,  some  15  IQ  points  below 
American  whites,  but  so  do  some  white  groups  outside  America.  The 
Irish,  for  instance,  are  at  about  the  same  level  as  the  American  Ne¬ 
groes.  (The  cause,  in  the  case  of  the  Irish,  is  probably  the  constant 
braindrain  through  emigration,  and  the  holocaust  of  their  brightest 
and  bravest  men  inflicted  upon  them  by  centuries  of  English  aggres¬ 
sion.)  Similarly,  then*  is  the  possibility  that  the  low  scores  of  Ameri¬ 
can  Negroes  on  IQ  tests  may  be  due  to  selective  immigration  (the 
duller  Negroes  being  captured,  or  sold,  to  the  slavers)  and  to  the 
killing-off  of  “uppity”  bright  Negroes  who  didn't  suit  their  masters’ 
desire  for  dull  beasts  of  burden. 

How  can  we  account  for  the  fact  that,  for  some  60  years  now,  psy¬ 
chologists  who  have  tested  American  Negroes,  have  found  them  to 
average  about  85  IQ  points,  compared  with  the  white  population’s 
100  points?  Southern  Negroes  score  somewhat  lower  even  than  this, 
northern  Negroes  somewhat  higher,  but,  on  the  whole,  the  figure  has 
remained  remarkably  steady. 

Environmentalists  maintain  that  this  is  due  entirely  to  the  poorer 
conditions  under  which  Negroes  are  brought  up  and  have  to  live:  poor 
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food,  poor  parental  care,  poor  education,  poor  jobs,  unemployment — 
the  list  is  endless.  They  often  add  such  factors  ns  black  children  re¬ 
sponding  poorly  to  white  testers;  blacks  doing  poorly  on  white  testers’ 
tests,  because  these  nre  biased  in  favour  of  white  culture  generally; 
and  poor  motivation  of  black  children  due  to  pervasive  experiences  of 
failure. 

By  contrast,  geneticists  maintain  that  genetic  factors  arc  likelv  to 
play  a  part  in  addition  to  any  environmental  ones.  Geneticists,  these 
days,  never  maintain  that  genetic,  factors  are  all-important.  Such  a 
belief  would  go  directly  counter  to  the  fundamental  distinction  ge¬ 
neticists  make  between  ^genotype”  and  “phenotype.”  The  genetic  hy¬ 
pothesis  therefore  admits,  without  argument,  that  part  of  the  differ¬ 
ence  observed  is  likely  to  be  due  to  environmental  factors.  It  is  very 
important  to  l)ear  this  in  mind  in  appreciating  the  argument  that 
follows. 

It  is  possible  to  test  the  value  of  each  protagonist’s  arguments  by 
arranging  experiments  which  will  tell  us  to  what  extent  hypothesis  is 
in  accordance  with  fact.  Jensen  concentrated  on  deductions  from  the 
geneticist’s  theory;  hut  this  is  probably  the  weakest  way  to  support 
that  hypothesis.  Demonstrations  that  individual  differences  in  intelli¬ 
gence  nre  very  strongly  determined  by  heredity — while  correct  and  im¬ 
portant — apply  only  within  a  given  racial  group;  they  do  not  neces¬ 
sarily  carry  over  to  racial  differences. 

There  are  weaknesses  in  the  contrary  argument,  too;  to  suggest  that 
what  is  true  of  white  intelligence  is  not  true  of  black  intelligence,  sug¬ 
gests  even  greater  differences  between  white  and  black  than  the  purely 
quantitative  ones  suggested  by  Jensen.  But  as  many  geneticists  who 
have  considered  Jensen’s  attempt  have  pointed  out,  the  evidence  at  the 
moment  is  suggestive  but  not  conclusive.  It  is  not  impossible  to  produce 
conclusive  evidence,  but  that  is  in  the  future.  At  the  moment,  one  can 
only  say  that  the  genetic  evidence  is  in  good  agreement  with  the  ge¬ 
netic  hypothesis,  but  is  not  compelling. 

There  is  one  interesting  experiment  which  gives  a  kind  of  direct 
proof  of  racial  differences  in  IQ  based  on  genetic  determinants,  and 
which  could  be  extended  to  furnish  such  proof  on  a  larger  scale,  and  in 
relation  to  other  racial  groups.  M,  M.  de  Lemos 8  tested  groups  of 
aboriginal  children  in  Australia.  These  children  lived  in  mission  com¬ 
pounds,  and  were  all  educated  in  common,  and  treated  alike.  Search  of 
the  archives  showed  that  some  of  these  children  had  one  white  great- 
grandparent,  unbeknownst  to  the  children.  When  the  children  were 
tested  on  a  Piaget-type  of  intelligence  test,  the  children  with  part- 
white  ancestry  obtained  very  significantly  higher  scores  than  the 
others  did.  In  America,  too,  there  has  been  a  tendency  for  Negroes 
with  lighter  skins  (and  therefore  probably  a  greater  admixture  of 
white  ancestry)  to  do  better  on  IQ  tests.  But  it  is  possible  that  environ¬ 
mental  conditions  are  somewhat  more  favourable  for  lighter-skinned 
Negroes,  so  that  not  too  much  should  be  made  of  these  figures. 

It  turns  out  to  be  more  useful  to  test  the  deductions  from  the  en¬ 
vironmentalist  theory,  if  only  because  these  tests  can  be  arranged 


*  M.  M.  de  Lemos,  “Development  of  conservation  in  aboriginal  children"  (In¬ 
ternational  Journal  of  Psychology,  No.  4, 1969) 
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fairly  easily,  and  without  having  to  undertake  impossible  breeding 
experiments. 

Thus,  it  is  easy  to  test  groups  of  Negro  children  using  white  and 
black  testers,  and  show  that  the  colour  of  the  tester  is  quite  irrelevant; 
sometimes  there  is  a  slight-  advantage  to  the  one,  sometimes  to  the 
other. 

Poor  motivation,  too.  can  !>e  investigated.  Jensen  carried  out  one 
particularly  interesting  experiment  in  which  two  sets  of  tests  were  in¬ 
corporated  within  a  single  format.  To  the  testee  the  two  tests  looked 
exactly  alike.  Hut  while  one  was  a  simple  test  of  coojieration  and  moti¬ 
vation,  the  other  was  a  genuine  IQ  test.  Negro  children  did  as  well  on 
the  motivational  test  as  white  children  did,  but  they  did  very  much 
less  well  on  the  IQ  test. 

There  is  much  other  evidence  to  show  that  motivational  factors  do 
not  play  an  important  part  in  the  results  so  far  reported,  and  that 
Negroes  have  as  high  levels  of  aspiration  as  do  whites.  Thus  empirical 
studies  fail  to  support  these  quite  specific  environmentalist  hypotheses. 

When  we  turn  to  general  socioeconomic  status,  we  find  other  facts 
which  are  in  disagreement  with  the  environmental istic  viewpoint.  We 
can  compare  American  Negro  and  white  children  attending  the  same 
schools,  and  coming  from  identical  environments.  When  we  do  this, 
the  differences  in  IQ  are  reduced  a  little,  but  not  very  much.  In  fact, 
when  middle  class  Negro  children,  going  to  good  schools  in  American 
middle  class  neighbourhoods,  are  compared  with  working  class  white 
children,  going  to  rather  poor  schools,  then  it  is  found  that,  in  spite  of 
their  inferiority  on  all  aspects  of  socio-economic  status,  the  white 
children  are  still  marginally  ahead. 

Such  findings  are  difficult  to  explain  on  a  purely  environmentalists 
hypothesis.  It  is  equally  difficult  to  explain  the  fact  that  American 
Indians,  although  ns  far  below  Negroes  in  respect  to  socioeconomic 
status  ns  Negroes  are  below  whites,  are  yet  not  inferior  to  them  on  IQ 
tests.  If  socioeconomic  status  is  so  important-  in  producing  IQ  differ¬ 
ences,  why  does  it  suddenly  cease  to  be  a  factor  when  we  carry  out  this 
comparison? 

Oriental  children  in  California  come  from  families  who  are  dis¬ 
tinctly  inferior  to  white  families  in  socioeconomic  status,  but-  they  do 
better  on  IQ  tests  than  white  children.  How  is  this  possible  on  an 
environmentalist ic  theory?  The  relationship  between  IQ  and  socio¬ 
economic  status  is  complex,  and  by  no  means  as  linear  and  straight¬ 
forward  as  environmentalists  suggest.  Such  simple  theories  completely 
fail  to  account  for  the  majority  of  the  observed  facts. 

We,  must  now  turn  to  another  argument — which  says,  in  effect,  that 
tests  of  IQ  are,  not  measures  of  intelligence  at  all,  but  simply  educa¬ 
tional  tests  of  cultural  knowledge;  that  American  Negroes  do  poorly 
on  verbal  tests  and  tests  of  knowledge  because  of  their  inferior  edu¬ 
cation;  and  that  if  “culture-free'’  tests  of  intelligence  could  be  devised, 
then  Negroes  would  do  as  well  ns  white,  not  being  held  back  by  en¬ 
vironmental  handicaps. 

Alas,  this  argument,  too,  can  be  shown  to  be  hopelessly  wide  of  the 
truth.  It  is  true  that  there  arc  no  culture-free  tests,  but  tests  differ  in 
the  degree  to  which  they  draw  upon  cultural  knowledge,  acquired 
through  education.  Typical  tests  of  school  knowledge  contrast  with 
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such  “culture* fair”  tests  ns  Raven's  Matrices.  In  these  the  testee  is  not 
required  to  draw  upon  any  school-taught  knowledge,  but  simply  to 
educe  relations  and  correlates  when  he  is  confronted  with  simple  draw¬ 
ings  of  a  nonrepresentational  kind. 

Within  white  groups,  heredity  seems  to  contribute  only  about  a  third 
as  much  to  individual  differences  on  tlie  less  culture-fair  tests  as  com¬ 
pared  with  the  Ravens  Matrices  type  of  test.  We,  thus,  have  tests 
which  differ  in  their  dependence  on  cultural  knowledge.  The  environ¬ 
mentalist  hypothesis  would  require  American  Negroes  to  be  less  in¬ 
ferior  to  whites,  the  more  culture-fair  the  test  happened  to  be. 

Exactly  the  opposite  is  true.  Negroes  do  best — compared  to  whites — 
on  tests  heavily  contaminated  with  school  knowledge.  They  do  poorest 
on  “culture-fair’  types  of  pure  intelligence-test  items,  involving  the 
ability  to  think  abstractly,  and  not  calling  for  school  knowledge  in  any 
form.  The  often-repeated  notion  that  Negroes  are  inferior  only  on  ver¬ 
bal  types  of  items  and  tests  is  simply  wrong.  It  is  on  these  items  that 
they  do  relatively  well.  It  is  the  non-verbal,  highly  abstract  types  of 
test  where  American  Negroes  perform  worst. 

Curiously  enough,  the  pattern  of  “good  on  abstract  tests— poor  on 
cultural  and  educational  tests”  fits  the  American-Mexican  group  very 
well.  For  them,  it  might  be  held  that  environmental  disadvantages  are 
responsbile  for  much  of  their  poor  showing.  These  children  are  well 
below  the  Negroes  in  socioeconomic  status,  but  they  test  on  the  average 
about  the  same.  (Why,  on  environmentalists  grounds,  are  they  not 
inferior?)  Yet  they  score  above  the  Negroes  on  abstract  “culture- fair” 
tests;  and  below  them  on  cultural  tests  involving  school  knowledge. 
(American-Oriental8,  as  I  have  already  said,  are  inferior  in  socio¬ 
economic  status,  but  superior  on  abstract  tests  of  IQ  to  all  other 
groups.  They  are  not  superior  to  whites  on  culture-bound  tests.) 

Another  argument  that  goes  against  the  environmentalist  hypothesis 
is  that,  if  it  was  true  that  inferior  schooling  holds  back  the  black 
child,  then  his  inferiority  on  IQ  tests  should  increase  as  he  goes  through 
school.  Yet  this  is  not  so.  The  observed  differences  neither  increase  nor 
decrease,  on  the  whole. 

Why,  despite  all  this  evidence,  arc  the  environmentalist  hypotheses 
so  firmly  held,  defended  with  such  tenacity,  and  given  a  charmed  life 
where  no  experimentally  ascertained  facts  are  allowed  to  impinge  on 
their  sacred  image?  If  we  want  to  help  the  blacks  achieve  equality  of 
opportunity  (their  entitlement  to  which  I  consider  to  be  axiomatic), 
tnen  we  can  do  so  only  on  a  basis  of  factual  knowledge.  Pretence,  how¬ 
ever  well-intentioned,  must  lead  to  failure  and  further  frustration. 
The  acknowledged  failure  of  Headstart  and  other  similar  compen¬ 
satory  education  programmes  in  the  United  States  is  a  good  example 
of  hopes  raised,  only  to  be  dashed  to  the  ground. 

This,  I  think,  must  be  the  answer  to  all  those  who  prefer  not  to 
experiment  in  this  field,  for  fear  of  what  they  might  discover.  If  it 
is  true  that  American  Negroes  are  genetically  predisposed  to  lower 
achievement  on  IQ  tests — and  there  is  no  douot  that  the  evidence  is, 
prima  facie ,  quite  strong  on  this  point,  even  though  in  the  nature  of 
things  it  cannot  be  absolutely  conclusive — then,  it  is  not  doing  blacks 
any  favour  at  all  to  pretend  otherwise.  At  the  moment,  many  American 
universities  are  engaged  in  what  might  be  called  inverse  racist  policies 
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of  admission.  Negroes  are  frequently  admitted  with  qualifications  very 
much  below  the  minimum  requirements  for  white  students.  This  leads 
to  their  failure  on  orthodox  courses,  and  the  demand  for  special  “black 
studies,”  or  more  lenient  marking  systems,  or  both. 

It  is  wrong  to  refuse  blacks  admission  on  the  grounds  of  colour.  It 
seems  to  me  equally  objectionable  to  grant  blacks  udmission  on  grounds 
of  colour  alone — i.e.,  without  the  usual  intellectual  and  educational 
qualifications.  If  the  one  is  racism,  so  is  the  other.  Both  treat  blacks 
and  whites  as  different  groups.  But  the  egalitarian  doctrine  asks  us — 
rightly,  in  my  submission— to  regard  each  person  as  an  individual, 
regardless  of  colour,  sex,  or  religion. 

Nor  do  such  policies  produce  a  lowering  of  racial  barriers.  Within 
the  universities  that  practise  this  “inverse  discrimination,”  the 
blacks  tend  to  group  themselves  together,  in  opposition  to  the 
whites.  This  produces  an  exaggeration,  rather  than  an  amelioration, 
of  the  racist  conflict.  Kasv,  politically  simple,  policies  like  Headstart, 
and  the  lowering  of  entrance  requirements  for  blacks,  do  not  result 
in  what  we  all  want  to  see. 

By  refusing  to  face  the  facts  the  black’s  alleged  friends  may  turn 
out  to  Ik*  his  worst  enemies.  Only  factual  research,  carried  out  with  the 
aim  of  helping  the  Negro  achieve  his  rightful  aspirations,  can  give  us 
the  answer  to  the  problems  which  at  the  moment  seem  insuperable. 
While  we  may  not  (enow  anything  like  as  much  about  these  matters  as 
we  would  like  to  know,  it  would  be  wrong  to  pretend  that  we  know 
less  than  we  do. 


a* 
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N.  L.  Gape  (2448,  Stanford  University  Chapter)  is 
professor  or  education  and  psychology  at  Stanford  Uni¬ 
versity  and  chairman  of  the  Executive  Board,  Stanford 
Center  for  Research  and  Development  in  Teaching.  He 
edited  the  classic  Handbook  of  Research  on  Teaching  for 
the  American  Educational  Research  Association  ana  was 
AERA  president  in  1063-04.  His  Teacher  Effectiveness 
and  Teacher  Education :  The  Search  for  a  Scientific  Basis 
has  just  been  published  by  Pacific  Books,  Palo  Alto,  Calif. 

Mr.  Gage  says,  “For  quick  help  in  sending  literature  to 
me  at  Stanford  in  Germany,  where  I  wrote  this  paper,  I 
*'m  very  grateful  to  Arthur  Jensen,  Henry  Kaiser,  and 
Douglas  Pidgeon.  To  Mr.  Pidgeon  I  am  also  grateful  for 
suggestions  of  ways  to  clarify  gome  sentences  and  for 
reminding  me  of  Bloom's  work,  to  which  I  refer.” 

The  most  important  way  to  disprove  Jensen's  hypothesis  is  to 
reduce  race  differences  through  education  and  other  kinds  of  environ¬ 
mental  influence.  Unless  educators  and  others  who  influence  the  en¬ 
vironment  are  effective  in  making  Negroes  as  successful  educationally 
and  occupationally  as  whites,  Jensen  will  for  practical  purposes  have 
won  the  argument*  The  data  are  equivocal,  as  endless  clashes  of  opinion 
among  well-intentioned  scientists  indicate.  But  the  opinions  of  scien¬ 
tists  are  not,  in  any  event,  our  primary  concern,  whether  we  are  black 
Americans  or  white.  What  we  really  want  for  our  society  is  the  elimina¬ 
tion  of  racial  differences  in  school  and  job  success. 

Jensen  hypothesized  that  “genetic  factors  are  strongly  implicated 
in  the  average  Negro-white  intelligence  difference  *  *  *” 1  This  hy¬ 
pothesis  provokes  intellectual  and  political  fights  because  of  its  impli¬ 
cations,  if  accepted,  for  legislation  nimed  at  improving  the  education 
of  Negroes  and  other  low-income  students.  It  can  be  construed  ns 
implying  that  such  legislation  is  futile.  If  that  belief  is  accepted  by 
political  leaders,  our  governments  will  not  give  educators,  and  their 
research  and  development  arms,  the  money  and  other  resources  they 
need  for  work  toward  reducing  the  educational  and  employment  dis¬ 
advantages  suffered  by  Negroes  and  other  minorities.  It  is  because  of 
what  Professors  Jensen  and  Shockley  say  to  the  President  and  the 
CongreA  that  educators,  who  want  a  fair  chance  to  try  their  approach, 
should  be  concerned. 


‘Arthur  R.  Jensen,  “How  Much  Can  We  Boost  IQ  and  Scholastic  Achieve¬ 
ment?,”  Harvard  Educational  Ecview,  Winter,  1060,  pp.  1-123. 
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In  what  follows.  I  intend,  first,  to  examine  some  underemphasized 
aspects  of  the  data  on  whites  that  are  cited  in  the  controversy.  Then  I 
shall  consider  the  relevance  of  these  data,  however  valid  they  may  be 
for  North  European  and  American  whites,  to  the  question  of  genetic 
determination  of  Negro-white  differences  in  mean  IQ.  Third.  I  shall 
call  attention  to  tin*  need  for  the  educational  research  and  develop¬ 
ment  that  can  produce  necessary  improvement  in  the  achievement  and 
attitudes  of  Negro  youth  and,  ultimately,  provide  the  only  definitive 
test  of  .Jensen's  hypothesis. 

IDENTICAL  TWINS  REARED  APART 

The  logic  of  the  problem  of  estimating  genetic  and  environmental 
variance  in  IQ  leads  us  to  identical  twins  roared  apart  as  the  source 
of  the  most  relevant  data.  Such  twins  provide  natural  experiments  in 
which  the  genetic  source  of  variance  is  eliminated.  Hence  any  remain¬ 
ing  differences  in  IQ  In* ween  such  twins  can  be  attributed  (apart  from 
errors  of  measurement)  to  variance  in  environmental  factors — ranging 
from  the  intrauterine  position  and  nutrition  of  the  fetus  to  the  quality 
of  the  home,  neighborhood,  and  school  in  which  the  child  receives  his 
education.  It  is  little  wonder  that — although  they  also  refer  to  data  on 
identical  twins  reared  together,  and  on  fraternal  twins  and  ordinary 
siblings  reared  together  and  apart,  and  on  real  and  foster  parents  and 
children,  and  pei-sons  in  other  olood  and  environmental  relationships — 
students  of  the  problem  find  their  most  convincing  data  to  be  the  IQs 
of  identical  twins  reared  apart.  Thus,  Jensen,  subsequent  to  the  storm 
aroused  by  his  1969  paper,  published  a  new  analysis  of  the  four  largest 
studies  of  such  twins.2 

But  it  is  not  enough  merely  to  know  that  identical  twins  were  reared 
apart.  How  “apart,  or  different,  were  their  environments?  If  two 
identical  twins  were  separated  during  their  first  6  months  of  life  and 
raised  in  different  families,  their  environments  may  nevertheless 
have  been  very  similar.  If  both  were  raised  in  the  families  of,  say, 
college  professors,  our  traditions  would  lead  us  to  expect  that  both 
twins  had  “good’'  homes  and  received  much  intellectual  stimulation. 
If  both  twins  were  raised  in  lower  middle  class  homes,  where  both 
sets  of  foster  parents  had  a  high  school  education,  we  should  again 
infer  that  these  twins  had  fairly  similar  environments.  If  both  twins 
were  raised  in  isolated  rural  or  urban  slums  by  poor  and  uneducated 

Sle,  without  the  books  and  conversation  that  we  expect  to  foster 
cctual  development,  then  also  they  were  not  reared  very  “apart,” 
even  though  they  lived  in  houses  separated  by  3,000  miles. 

These  ideas  about  the  meaning  or  “apart’'  are  not  new,  but  they  have 
been  undcremphasized.  Jensen  devoted  only  11  lines  to  the  matter,®  in 
describing  the  “most  interesting”  of  the  available  studies  (Cyril 
Burt's) : 

“.  .  .  most  important,  the  separated  twins  were  spread  over  the  en¬ 
tire  range  of  socioeconomic  levels  (based  on  classification  in  terms  of 
the  six  socioeconomic  categories  of  the  English  census),  and  there  was 
a  slight,  though  nonsignificant,  negative  correlation  between  the  en- 


*  Arthur  R.  Jensen,  "IQ’s  of  Identical  Twins  Reared  Apart/’  Behavioral  Qenct- 
ios,  1070,  pp.  133-16. 

1  Jensen,  op.  cit.,  1960. 
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vironmcntal  ratings  of  the  separated  twin  pairs.  When  the  twin  pairs 
were  rated  for  differences  in  the  cultural  conditions  of  their  rearing, 
these  differences  correlated  .26  with  the  differences  in  their  IQs 
Differences  in  the  material  conditions  of  their  homes  correlated  .16 
with  IQ  differences.  (The  corresponding  correlations  for  a  measure 
of  scholastic  attainments  were  .74  and  .67,  respectively.  The  corre¬ 
lation  between  the  twins  in  scholastic  attainments  was  only  .62,  in¬ 
dicating  a  much  lower  heritability  than  for  IQ.)  ” 4 

If  we  turn  to  Jenson’s  source,5  we  find  that  Jensen  has  chosen  the 
lower  of  two  correlations,  i.e.,  the  one  for  the  individual  intelligence 
test.  The  r  for  the  group  test  is  .43.  But  only  a  little  more  information 
becomes  available  m  this  source,  despite  the  fact  that  Burt  considered 
such  correlations  to  be  “the  only  satisfactory  method’’  (p.  149)  to 
demonstrate  the  importance  of  environmental  opportunities.  In  his 
similarly  slight  treatment  (12  lines)  of  these  data,  Burt  wrote: 

“For  this  purpose  we  have  assessed  the  economic  and  cultural  con¬ 
ditions  of  the  homes  in  terms  of  a  conventional  scale  similar  to  that 
employed  for  assessing  intelligence  and  educational  attainments, 
namely,  one  in  which  the  mean  is  100  and  the  standard  deviation  is 
15.  The  correlations  thus  obtained  are  shown  in  Table  3  [our  Table  1]. 

“It  will  be  seen  that  differences  in  educational  attainments  are  highly 
correlated  with  differences  in  cultural  background.  There  is  also  a 
significant  correlation  between  cultural  differences  and  differences  in 
the  scores  for  the  group  test  taken  as  they  stand.  But  the  correlations 
for  the  individual  test  and  the  final  assessment  arc  so  low  as  to  be 
nonsignificant  with  a  sample  of  this  size.  The  differences  in  educa¬ 
tional  attainments  show  a  small  but  significant  correlation  with  dif¬ 
ferences  in  material  conditions,  chiefly  no  doubt  because  the  latter 
are  responsible  for  differences  in  the  children’s  physical  health  and 
school  attendance.” 0 


TABU  I.— CORRELATIONS  BETWEEN  DIFFERENCES  IN  IQ  AND  DIFFERENCES  IN  HOME  CONDITIONS  FOR 

IDENTICAL  TWINS  REAREO  APART 
|N-53  pairs) 


Home  conditions 

Differences 

Differences 

in  cultural 

in  material 

Tast  results 

conditions 

conditions 

Differences  in  intelligence: 

Group  test . 

.  0.43 

0.21 

Individual  test . 

.  .26 

.16 

Final  assessment . 

.  .15 

.18 

School  attainments . 

.  .74 

.37 

Note:  Correlations  over  .29  are  significantly  different  from  zero  (P<.05). 

Source:  Cyril  Burt,  "The  Genetic  Determination  of  Differences  in  Intelligence:  A  Study  of  Homozygotic  Twins  Beared 
Together  and  Apart/'  British  Journal  of  Psychology,  1966,  p.  149. 


Several  comments  are  warranted  by  this  treatment  of  these  data  by 
Jensen  and  Burt,  who  was  also  a  strong  hereditarian.  First,  the  treat¬ 
ments  seem  brief,  almost  grudging,  in  view  of  the  admitted  impor- 


4  Ibid.,  p.  52. 

3 Cyril  Hurt,  "The  Genetic  Determination  of  Differences  in  Intelligence:  A 
Study  Of  Monozygotic  Twins  Heared  Together  and  Apart,’’  British  Journal  of 
Psychology,  1906,  pp.  137-53. 

*  Burt,  op.  cit.,  p.  140. 
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twice  of  the  data  and  .the  pages  devoted  by  these  authors  to  other 
matters.  Xo  standard  deviations  or  means  of  the  environmental  differ¬ 
ence  variable  were  provided:  thus  it  is  impossible  to  compute  a  regres¬ 
sion  equation  for  predicting  differences  in  IQ  from  differences  in 
environment  for  identical  twins  reared  apart.  Second,  no  distributions 
or  lists  of  environmental  difference  data  were  given,  although  Jensen 
for  his  Be  hue  went  frenetics  article  apparently  obtained  Burt's  original 
IQ  data.  He  provided  lists  of  the  IQs  and  various  statistics  based  on 
them  (mean,  standard  deviation,  mean  absolute  difference  between 
twins,  standard  deviation  of  the  absolute  difference,  the  intraclass  cor¬ 
relation  between  twins,  and  the  difference  correlation  between  twins, 
which  ‘‘indicates  the  degree  of  similarity  between  twins  relative  to  the 
similarity  between  persons  paired  at  random  from  the  general 
population").7 

Third,  Burt  qualified  the  correlation  of  .48  between  differences  in 
group  test  IQs  and  differences  in  cultural  conditions  by  referring  to 
lower  correlations  (.26  and  .15)  for  individual  test  IQs  and  his  so- 
called  “final  assessment"  IQ,  respectively.  His  suggestion  seemed  to 
be  that  the  latter  measures  and  the  /s  involving  them  are  more  valid 
than  those  based  on  group  tests.  But  he  gave  no  evidence  to  support 
such  higher  validity  for  the  individual  test  and,  despite  much  lore 
to  the  contrary,  individual  tests  cannot  lie  assumed  without  explicit 
evidence  to  be  more  valid. 

The  “final  assessment*’  was  obtained  after  the  group  and  individual 
tests  had  been  given  and  their  results  had  been  “submitted  to  the 
teachers  (of  the  children]  for  comment  or  criticism ;  and  wherever  any 
question  arose,  the  child  was  reexamined.” 8  Since  Burt  defined  intelli¬ 
gence  as  “innate  general  cognitive  ability,”  it  is  not  inconceivable  that 
teachers  were  unintentionally  influenced  by  him  to  criticize  and  ques¬ 
tion  IQs  out  of  line  with  children’s  hereditary  backgrounds  rather 
than  those  discrepant  with  the  cultural  conditions  in  their  homes. 
Thus  the  “final  assessment”  could  readily,  even  if  unintentionally,  have 
been  biased  in  such  a  way  as  to  reduce  its  tendency  to  reflect  a  child’s 
environment  and  increase  its  conformity  to  the  child’s  hereditary  back¬ 
ground.  Without  better  information  as  to  the  nature  of  the  “final 
assessment,”  we  cannot  appraise  its  validity.  Hence  its  seems  question¬ 
able  to  intrude  the  IQ  differences  based  on  “final  assessment”  into 
the  consideration  of  relationships  between  such  differences  and  cul¬ 
tural  environment  differences. 

Fourth,  we  should  take  care  not  to  regard  the  school  attainment  data 
in  Table  1  as  irrelevant  to  the  social  policy  issues  to  which  IQ  data 
apply.  For  it  is  school  (and  occupational)  attainment  with  which 
society,  parents,  and  educators  are  most  directly  concerned.  IQs  are 
important  only  insofar  as  they  predict  school  and  occupational  attain¬ 
ment.  We  are  concerned  that  blacks  have  average  IQs  substantially 
below  the  average  IQs  of  whites  not  because  IQs  are  important  in 
their  own  right  but  only  because  they  throw  light  on  ability  to  suc¬ 
ceed  in  schools  and  jobs. 

If  environmental  conditions  of  disadvantaged  children  can  be  ar¬ 
ranged  so  as  to  improve  school  attainment,  then  such  conditions  are 
important  regardless  of  their  effect  on  IQ.  They  provide  a  basis  for 


T  Jensen,  op.  eft.,  1970,  p.  140. 
*  Burt,  op.  oft.,  p.  140. 
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hoping  that  the  educational  and  occupational  discrepancies  between 
blacks  and  whites  can  be  reduced  and  then  eliminated.  Hence  we  stress 
the  great  importance  of  the  correlation  of  .74  between  differences  in 
school  attainments  and  differences  in  cultural  conditions  in  the  homes 
of  the  separately  reared  identical  twins.  This  r  suggests  that,  even 
when  heredity  is  held  constant,  substantial  differences  in  school  at¬ 
tainment  can  be  produced  by  environmental  differences.  Along  with 
the  correlation  of  .43  for  the  group-test  IQ  differences,  Burt’s  results 
indicate  that,  given  environments  different  or  “apart”  enough,  we 
can  produce  major  differences  in  IQ  or,  even  more  important,  school 
attainment,  even  among  persons  with  the  same  genetic  composition. 

Unfortunately,  we  have  no  units  for  measuring  environments  that 
tell  exactly  what  exists  or  happens  in  them.  So  we  cannot  tell  from 
Burt’s  data  (or  those  of  a  similar  study  discussed  below)  just  how 
much  environmental  difference  of  what  kind  was  associated  with  a 
given  difference  in  the  IQs  of  the  identical  twins.  This  neglect  of  tech¬ 
nical  detail  in  reporting  on  the  environment  measures  can  perhaps  be 
remedied  by  further  examination  of  Burt’s  legacy  of  data.  If  so,  we 
might  have  a  basis  for  determining  whether  the  environmental  differ¬ 
ences  that  produced  10-point  or  greater  IQ  differences  in  14  of  Burt’s  53 
identical  twins 9  resemble  those  that  have  produced  such  differences  be¬ 
tween  American  blacks  and  whites. 

Let  us  turn  now  to  the  only  other  study,  by  Newman,  Freeman,  and 
Holzinger  in  1937, 10  in  which  IQ  differences  and  environmental  differ¬ 
ences  were  studied  to  reveal  correlations  for  identical  twins  reared 
apart.  This  study  yielded  the  data  shown  in  table  2.  The  scatterplot  for 
the  relationship  between  IQ  differences  and  rated  differences  in  educa¬ 
tional  advantage  is  shown  in  figure  1.  As  the  note  for  table  2  indicates, 
the  environmental-difference  ratings  were  obtained  from  five  judges 
who  read  the  case  material  on  each  pair  of  twins. 

It  is  clear  that  the  IQ  differences  were  larger  for  those  twins  whose 
estimated  educational  disadvantages  differed  more;  the  IQ  difference 
and  the  educational -advantage  difference  correlate  .79.  The  correla¬ 
tions  between  IQ  difference  and  estimated  social-advantage  and  physi¬ 
cal-advantage  differences  were,  respectively,  .51  and  .30.  The  fact  that 
both  the  rs  were  lower  than  .79  suggests  the  special  relevance  of  the 
education-advantage  ratings.  When  considered  along  with  the  re¬ 
sults  of  Burt’s  study,  shown  in  table  1,  where  the  correlations  be¬ 
tween  IQ  difference  and  “material-condition”  difference  were  also 
smaller,  the  results  indicate  convincingly  the  association  between 
differences  in  educational  environment  and  differences  in  IQ  even 
when  genetic  differences  are  held  constant  at  zero. 

Bloom  carried  the  analysis  of  the  data  in  table  2  a  step  further : 

“We  have  divided  the  separated  twins  into  two  groups.  For  one  group 
of  11  pairs,  each  pair  of  separated  twins  had  very  similar  educational 
environments.  The  rank  correlation  for  their  IQ  scores  was  +.91, 
whereas  for  the  eight  pairs  that  had  the  least  similar  educational  envi¬ 
ronments,  the  rank  correlation  for  their  IQ  scores  was  only  +.24.” 11 


•Jensen,  op.  ott.  1970,  p.  14. 

14 II.  H.  Newman.  P.  N.  Freeman,  and  K.  J.  Holzinger,  Twins:  A  Study  of 
Heredity  and  Environment.  Chicago :  University  of  Chicago  Press,  1937. 

11  Benjamin  S.  Bloom,  Stability  and  Change  in  Human  Characteristics,  New 
York:  Wiley,  1964,  p.  70n. 
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TABLE  2.— SOME  OATA  FROM  IDENTICAL  TWINS  REARED  APART 
(Newman,  Freeman,  Hotjinger,  1937;  Muller,  1925;  Gardner  A  Newman,  1940;  Saudek,  1934| » 


Environmental  differences 


Case  number 

Sex 

Age  at- 

1.  in 
years  of 
schooling 

2.  In 
estimated 
education 
advantages 

3.  In 
estimated 
social 
advantages 

IQ  differ¬ 
ent* 

Separation 

Testing 

11 . 

Female.... 

.  18  months.. 

35 

14 

37 

25 

24 

2 . 

. do.... 

. do . 

27 

15 

32 

14 

12 

18 . 

Male . 

.  1  year . 

27 

4 

28 

31 

19 

4 . 

Female.... 

.  5 months... 

29 

4 

22 

15 

17 

12 . 

. do.... 

.  18  months.. 

29 

5 

19 

13 

7 

1 . 

. do.... 

. do . 

19 

1 

15 

27 

12 

17 . 

Male . 

.  2  years . 

14 

0 

15 

15 

10 

8 . 

Female.... 

.  3  months... 

15 

1 

14 

32 

15 

3 . 

Male . 

.  2 months... 

23 

1 

12 

15 

-2 

14 . 

Female.... 

'.  6  months... 

39 

0 

12 

15 

-1 

5 . 

. do.... 

.  14  months.. 

38 

1 

11 

26 

4 

13 . 

Male . 

.  1  month.... 

19 

0 

11 

16 

1 

10 . 

Female.... 

.  lyear . 

12 

1 

10 

15 

5 

15 . 

Male . 

. do . 

26 

2 

9 

7 

1 

7 . 

....do _ 

.  1  month.... 

13 

0 

9 

27 

-1 

19 . 

Female _ 

.  6  years . 

41 

0 

9 

14 

—9 

16 . 

....do.... 

.  2  years . 

11 

0 

8 

12 

2 

6 . 

....do . 

.  3  years . 

59 

0 

7 

10 

8 

9 . 

Male . 

.  1  month.... 

19 

0 

7 

14 

Muller . 

Female _ 

. do . 

30 

9 

7 

7 

-I 

Gardner  A  Newman.... 

....do . 

. do . 

19 

0 

2 

7 

—3 

Saudek . 

Male . 

. do . 

20 

0 

7 

7 

+  4 

i  From  R.  S.  Woodworth,  "Heredity  and  Environment;  A  Critical  Survey."  New  York:  Social  Science  Research  Council, 
1941. 

Note:  The  estimated  differences  in  educational  and  social  advantages  are  in  points,  with  a  maximum  possible  of  SO. 
From  the  case  material  each  of  five  judges  rated  the  envi  onmental  differences  between  event  pair  of  twins  on  a  scale  of 
10  points,  and  the  figure  given  in  the  table  is  the  sum  of  these  five  ratings.  A  minus  sign  before  an  IQ  difference  means 
that  the  twin  received  the  higher  rating  for  educational  advantages  obtained  the  lower  IQ. 

Bloom's  analysis  explicates  what  is  implicit  in  the  data  presented  in 
tables  1  and  2 :  The  very  high  correlations,  averaging  .85,’*  between 
the  IQs  of  identical  twins  reared  apart  resnlt  from  the  similarity  of 
the  environments  in  which  the  twins  went  reaml.  As  the  similarity  be¬ 
comes  lower,  the  correlation  Incomes  slower. 

Jensen  has  shown  that  the  absolute  differences  in  IQ  of  identical 
twins  reared  apart  fall  into  a  distribution  that  “closely  approximates 
the  chi  distribution,” 13  which  would  result  from  taking  tne  absolute 
difference  between  pail’s  of  values  drawn  at  random  from  a  normal  dis¬ 
tribution.  This  means  in  turn  that  environmental  effects  on  the  IQ 
as  represented  by  cotwin  differences,  are  normally  distributed.  Since 
all  of  the  122  pairs  of  identical  twins  reaml  apart  that  were  involved 
in  the  four  studies  reviewed  by  Jensen  were  drawn  from  English, 
Danish,  and  North  American  Caucasian  populations,  this  finding  seems 
reasonable.  At  least,  there  are  no  obvious  historical  or  sociological  - 
factors  that  would  interfere  with  the  operation  of  the  large  number  of 
independent,  relatively  equally  influential  factors  that  make  any  set 
of  data,  including  these  environmental  differences,  fall  into  a  normal 
distribution. 

But  such  a  normal  distribution  is  not  tantamount  to  a  finding  that 
the  IQ  differences  arc  merely  “chance”  or  “uncaused,”  attributable 
entirely  to  errors  of  measurement.  For  table  1  and  figure  1  show  that 


Jensen,  op.  clt.,  1070,  p.  137. 
13  / bid.,  p.  141. 
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Figure  1.— Scatterplot  Showing  Relationship  Between  Differences  in  IQ  and 
Educational  Advantage  of  20  Identical  Twins  Reared  Apart.  (Based  on  H.  H. 
Xewman,  V.  N.  Freeman,  and  K.  J.  Holzlnger,  Twins:  A  Study  of  Heredity  and 
Environment.  Chicago:  University  of  Chiengo  Press,  1037.) 

the  IQ  differences  nre  obviously  associated  with  environment  differ¬ 
ences.  Thus  it.  is  difficult  to  see  the  point  of  .Jensen’s  citing  the  normality 
of  distribution  in  relation  to  the  frequently  cited  case  of  Gladys  (IQ 
92)  and  Helen  (IQ  110)  in  the  study  by  Newman  et  al.  (This  case  is 
represented  in  figure  1  by  the  dot  in  the  upper  right-hand  corner.) 
These  twins  “had  markedly  different  health  histories  as  children.  .  .  . 
Gladys  did  not  go  beyond  third  grade  in  school,  while  Helen  obtained 
a  If. A.  degree  from  a  good  college.  .  .  ,”14  Since  these  are  exactly 
the  kinds  of  health  histories  and  educational  opportunities  that  com¬ 
prise  environmental  differences,  especially  those  between  Negroes  and 
whites,  they  should  be  regarded  as  supporting  an  environmentalist 
view  of  racial  differences  in  IQ.  The  Gladys-Helen  IQ  difference  is 
rare;  the  Gladys-Helen  environmental  difference  is  also  rare.  To  have 
both  rare  events  Occurring  together  is  evidence  not  of  randomness  but 
of  strong  nonchnnee  association. 

RELEVANCE  TO  RACE  DIFFERENCES 

How  is  all  of  the  foregoing  related  to  the  problem  of  interpreting 
tbe  15-point  difference  between  the  mean  IQs  of  black  and  white 
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M  Jensen,  op.  ctt.,  1970,  p.  142. 
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Americans?  The  heritability  of  IQ  among  whites  is  one  thing,  but 
extending  the  conclusions  to  Negroes  in  the  United  States  is  another. 
Herrnstein  put  it  this  way:  “Although  there  are  scraps  of  evidence 
for  a  genetic  component  in  the  black-white  difference,  the  overwhelm¬ 
ing  case  is  for  believing  that  American  blacks  have  been  at  an  en¬ 
vironmental  disadvantage.” 15 

Wo  have  seen  that,  given  large  enough  environmental  differences, 
identical  twins  reared  apart  can  also  exhibit  IQ  differences  of  15  points 
or  more.  The  question  thus  becomes:  Are  the  environmental  differences 
between  Negroes  and  whites  in  the  United  States  also  large  enough 
to  produce  average  IQ  differences  of  about  15  points? 

The  answer  is  that  no  one  knows.  We  have  not  been  given  the  neces¬ 
sary  information  about  the  way  in  which  environment  differences  were 
measured  in  the  studies  by  Newman  et  a),  and  Hurt.  Even  if  we  had 
much  more  detailed  information  of  this  kind,  we  would  then  need  to 
apply  the  same  or  comparable  techniques  to  the  measurement  of  the 
environments  of  representative  samples  of  Negroes  and  whites  in  the 
United  States. 

Suppose  such  measurements  revealed  differences  with  magnitudes 
like  those  experienced  by  the  identical  twins  represented  by  dots  in 
the  upper  right-hand  corner  of  figure  1  or  by  dots  of  the  same  kind 
in  scatterplots  based  on  Burt’s  data.  Then  we  would  have  evidence 
that  Negroes  and  whites  would  differ  in  IQ  about  as  much  as  they 
do  even  if  they  had  identical  kinds  of  IQ-determining  genetic  compo¬ 
sitions. 

Although  wo  lack  the  data  necessary  for  environment  comparisons 
of  this  kind,  we  can  offer  some  reasonable  conjectures  based  on  the 
history  of  the.  two  races,  especially  the  blacks,  in  the  United  States. 
American  history  since  17(K'  has  designed  and  executed  a  massive  ex¬ 
periment  in  which  radical  manipulations  of  the  environment  consti¬ 
tuted  the  experimental  treatment.  One  substantial  fraction  of  the  popu¬ 
lation  was  enslaved,  literally,  not  figuratively. 

Then,  after  being  freed,  it  was  subjected  to  an  elaborate,  pervasive, 
systematic,  and  rigorously  enforced  set  of  social,  political,  economic, 
and  educational  discriminations.  The  treatment  operated  so  as  to  im¬ 
pair  the  fabric  of  that  fraction’s  familial  and  educational  life.  The 
experimental  group  was  deprived  of  books  and  access  to  opportunities 
to  hear  standard  English.  Its  workers  were  kept  so  physically  tired  by 
hard  labor  that  they  seldom  could  find  energy  for  self -educative  ac¬ 
tivities  demanding  intellectual  effort.  The  experimental  fraction  was 
insulted,  impoverished,  made  fearful,  and  instilled  with  self-hatred. 
In  short,  it  would  be  difficult  for  psychologists,  using  what  research 
has  yielded  concerning  factors  affecting  cognitive  functioning  and  de¬ 
velopment,  to  plan  an  environment  better  designed  to  harm  the  aver¬ 
age  intelligence  of  an  experimental  group  consisting  of  about  a  10 
percent  sample  of  the  nation’s  population. 

Unfortunately  for  the  validity  of  the  experiment,  its  design  had  a 
basic  flaw:  The  subjects  were  not  randomly  assigned  to  the  alternative 
treatments.  Instead,  the  experimental  treatment  was  confounded  with 
the  variable  of  race.  All  members  of  the  experimental  group  were 
Negroes.  Hence  it  has  been  impossible  to  determine,  at  least  on  the 
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basis  of  the  logic  of  experimental  design,  whether  the  resulting  differ¬ 
ences  in  the  numerous  dependent  variables,  including  IQ,  should  be 
attributed  to  the  treatment  or  to  the  race  of  the  subjects. 

Inasmuch  as  the  experiment  was  flawed,  it  would  seem  to  be  bad  re¬ 
search  work  to  compound  that  error  with  another.  If  we  cannot  be 
sure  that  the  educational  and  economic  inequalities  of  Negroes  result 
from  the  grievous  experimental  treatment  to  which  they  have  been 
subjected,  should  we  leap  to  the  conclusion  that  it  was  their  genetic 
makeup? 

For  it  should  be  recalled  that  all  of  the  research  on  identical  twins 
reared  apart,  and  almost  all  of  that  on  the  other  relationship  and  rear¬ 
ing  combinations,  has  been  done  with  white  subjects  only.  Hence  that 
research  has  dealt  with  only  the  environmental  variances  to  which 
whites  are  subjected.  We  have  no  way  of  being  sure  that  those  environ¬ 
mental  variances  have  been  large  enough  to  embrace,  at  the  low  end  of 
the  scale,  the  environments  to  which  Negroes  have  been  subjected.  It 
thus  becomes  dubious  in  the  extreme  to  conclude  that  the  IQ  heritabil- 
ity  values  found  for  whites  only  would  be  found  for  whites  and  blacks 
together.  And  it  becomes  correspondingly  dubious,  therefore,  to  con¬ 
clude  that  Negroes  cannot  be  helped,  through  better  education,  to 
achieve  educational  and  economic  equality. 

Yet  such  a  conclusion  seems  to  be  implicit  in  suggestions  that  eu¬ 
genic  or  birth-deterrent  measures  should  be  taken  to  reduce  these  in¬ 
equalities.  Persons  with  low  IQs  are  bom  ineducable  and  unemploy¬ 
able,  it  is  reasoned,  and  hence  become  burdens  to  themselves  and  so¬ 
ciety.  So  it  is  better  to  keep  them  from  being  born.  Just  as  couples 
likely  to  produce  physically  nonviable  or  seriously  defective  children 
arc  cautioned  against  having  them,  so  persons  with  low  IQs  should  lie 
discouraged,  perhaps  with  monetary  compensations,  from  having 
children. 

How  to  reply  to  such  a  proposal  ?  We  simply  do  not  know  enough, 
and  are  much  too  unsure  about  what  knowledge  we  do  have,  to  estab¬ 
lish  an  adequate  scientific  and  moral  basis  for  such  a  social  policy.  But 
we  do  know  that  IQ  is  not  everything,  in  our  society  or  any  other. 
Other  human  qualities,  as  Michael  Young’s  Rise  of  the  Meritocracy 
mnde  clear,  are  equally  valuable  to  us  and  our  fellow  men.  There  are 
many  special  intellectual  abilities,  artistic  and  musical  talents,  and 
types  of  creativity  that  are  missed  by  IQ  tests. 

Also,  the  IQs  of  children  are  not  predictable  enough  from  those  of 
their  parents  to  justify  preventing  anyone  other  than  the  most  defec¬ 
tive  from  having  children.  And  such  proposals  overlook  the  regression 
effect  which  occurs  when  correlations  are  less  than  perfect.  Such  an 
effect  makes  extreme  values  of  one  variable  go  along  with  less  ex¬ 
treme  values  of  another  variable  imperfectly  correlated  with  it.  Re¬ 
gression  effects,  relating  both  the  empirical  and  the  statistical  facts 
inherent  in  correlations  of  .5  between  the  IQs  of  parent  and  chil¬ 
dren, ie  make  parents  with  IQs  below  100  likely  to  have  children  with 
IQs  closer  to  100. 

Finally,  it  seems  likely  that  such  »•  policy  would  drain  resources 
away  from  educational  and  other  efforts  aimed  at  improving  environ¬ 
mental  influences  on  educational  achievement  and  cmployaoility. 


"L.  Erlenmeyer-Kimling  and  L.  F.  Jarvlk.  ‘‘Genetics  and  Intelligence:  A 
Review.”  Science,  1063,  I>1>.  1477-79. 
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Educational  and  other  environment-improvement  approaches  to  the 
problems  of  racial  inequality  have  not  been  given  anything  close  to 
an  adequate  trial  thus  far  in  the  United  States.  The  doubts  often  ex¬ 
pressed  concerning  the.  outcomes  of  Project  Headstart  are  based  on 
disregard  of  the  definite  evidence  of  positive  results  in  substantial 
subsamplos.17  The  pessimists  also  forget  that  the  Headstart  projects 
evaluated  were  begun  in  a  hurry  and  so  were  inadequately  planned. 
They  were  handicapped  by  makeshift  staff  ijnd  curriculum  materials. 

What  would  come  from  adequately  planned  and  stably  supported 
projects?  If  based  on  systematically  researched  experimental  alter¬ 
natives,  such  projects  would  produce,  in  the  opinion  of  many  be¬ 
havioral  scientists,  solid  and  worthwhile  improvements  in  the  educa¬ 
tional  achievement  of  children  from  low-income  homes.  It  is  not  true 
that  “compensatory  education  has  been  tried  and  it  apparently  has 
failed/’  Compensatory  education  needs  more  research  and  better  sup¬ 
ported  tryouts  over  a  period  of  decades,  not  merely  a  single  enthu¬ 
siastic.  presidential  administration.  Its  support  needs  to  be  made  inde¬ 
pendent  of  partisan  politics,  at  least  as  much  as  cancer  and  weapons  re¬ 
search  have  been  freed  in  this  way.  It  needs  better-trained  ana  larger 
research  forces,  competent  in  the  best  methods  and  theories  of  the 
behavioral  and,  where  relevant,  the  biological  and  physical  sciences. 
It  needs  research  not  just  on  what  and  how  to  teach  but  on  how*  to  train 
teachers  and  the  administrators  of  their  schools.  In  short,  the  effort  to 
eliminate  racial  inequality  in  American  society  needs  better  educa¬ 
tion  and  the  research  to  make  that  better  education  possible. 


"  West lnj,r house  Learning  Corp.  and  Ohio  University,  “The  Impact  of  Head¬ 
start  :  An  Evaluation  of  the  Effects  of  Headsturt  on  Children's  Cognitive  and 
Affective  Development."  Presented  to  the\Offlce  of  Economic  Opportunity,  Wash¬ 
ington,  D.C.,  1009. 
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In  the  United  States  it  is  generally  estimated  that  .1  percent  of  the 
population  may  be  mentally  retarded.  This  amounts  to  more  than  0 
million  persons.  However,  in  about.  80  percent  of  this  nuinlier,  there 
is  no  identifiable  gross  pathology  of  the  central  nervous  system.  Fur¬ 
thermore,  this  group  of  the  mentally  retarded,  without  identifiable 
pathology  of  the  central  nervous  system,  is  almost  exclusively  found 


1  Research  supjmrted  in  part  by  grant  ltM  *-5081 1/5-00,  formerly  RT- 11,  from 
the  Rehabilitation  Services  Administration  of  the  Nodal  and  Rehabilitation 
Service  of  the  Department  of  Health,  Education,  and  Welfare. 

*  Presented  at  Warsaw,  Poland. 

•  Proceedings  of  the  Second  Congress  of  International  Association  for  the 
Scientific  Study  of  Mental  Deficiency,  August  25-September  2,  1070. 
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among  the  populations  of  economically  distressed  urban  and  rural 
areas. 

Dr.  Seidenfeld  will  discuss  the  recent  advent  of  social  concern  and 
the  awakening  of  conscience  concerning  America’s  “poor,”  and  the 
concern  for  her  racial  and  ethnic  minorities  who  are  so  heavily  repre¬ 
sented  among  the  “poverty  stricken.”  With  this  stirring  of  conscience, 
there  has  been  increasing  acceptance,  and  little  critical  challenge,  of 
the  view  that  the  high  frequency  of  mental  retardation  found  among 
the  “poverty  stricken”  is  directly  attributable  to  deprivation  of  op¬ 
portunities  available  to  the  “nonpoor”  to  learn  and  practice  intellec¬ 
tual  skills. 

However,  it  should  be  obvious  to  all  that  simple  awareness  of  the 
high  frequency  of  mental  retardation  in  areas  where  the  economically 
or  otherwise  disadvantaged  are  concentrated,  is  not  sufficient  to  con¬ 
clude  that  social  deprivation  in  the  “slum”  environment,  in  any  gen¬ 
eral  sense,  causes  the  retardation  cnountered  there.  Sucn  a  generali¬ 
zation  ignores  the  fact  that  most  children  reared  by  economically 
disadvantaged  families  are  by  no  means  mentally  retarded.  In  fact, 
a  majority  of  children  reared  in  the  slums  of  the  cities  grow  and 
develop  and  learn  relatively  normally  in  the  intellectual  sense. 

In  order  to  learn  more  about  the  distribution  of  mental  retardation 
in  the  population  of  a  city  slum,  we  have,  over  the  past  few  years,  con¬ 
ducted  a  series  of  surveys.  Our  survey  area  is  a  residential  section  of 
Milwaukee  (a  city  of  800,000).  which  is  characterized  by  census  data 
as  having  the  lowest  median  family  income,  the  greatest  population 
density  per  living  unit,  and  the  greatest  rate  of  dilapidated  housing 
in  the  city.  For  the  United  States,  it  is  a  typical  urban  slum  and  yields 
by  far  the  highest  prevalence  of  mental  retardation  among  school  chil¬ 
dren  in  the  city.  In  our  first  survey,  all  families  residing  in  this  slum 
who  had  a  newborn  infant  and  at  least  one  other  child  of  the  age  of  6, 
were  selected  for  study. 

Table  I. — Distribution  of  child  IQs  as  a  function  of  maternal  intelligence 


Children’s  IQ 

Percent  of  Greater  than  80  to  90  Less  than  80 


Mother’s  IQ  mothers  90  percent  percent  percent 

Greater  than  80 .  54.  6  65.  8  47.  3  21.  9 

Less  than  80 .  45.  4  34.  1  52.  7  78.  2 


The  major  survey  finding  of  relevance  to  this  discussion  is  that  the 
variable  maternal  intelligence  proved  to  be  the  best  single  predictor  of 
the  level  and  character  of  intellectual  development  in  the  offspring. 
Mothers  with  IQs  less  than  80,  although  comprising  less  than  half  the 
total  group  of  mothers,  accounted  for  almost  four-fifths  of  the  chil¬ 
dren  with  IQs  below  80  (see  table  1) . 

It  is  generally  acknowledged  that  the  “slum-dwelling”  children 
score  lower  on  intelligence  tests  as  they  grow  older.  However,  as  can 
be  seen  here,  in  figure  1,  the  mean  measured  intelligence  of  offspring 
of  mothers  with  IQs  above  80  is  relatively  constant.  And  it  is  only  the 
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Figure  1.  IQ  Decrements  in  Disadvantaged  Children  Whose 
Mothers  are  Mentally  Retarded 

Source:  Heber,  R.  F.,  Dever,  R.  B.  and  Conry,  J.  The  influence  of  environmental 
and  genetic  variables  on  intellectual  development.  In  H.  J.  Preha,  L.  A.  Haaerlynck 
and  J.  E.  Crosson  (Eds.),  Behavioral  Research  in  Mental  Retardation  (Eugene,  Oregon: 
University  of  Oregon,  1968),  p.  9. 
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children  of  mothers  with  IQs  below  80  who  show  a  progressive  decline 
in  mean  intelligence  us  age  increases. 

Further,  the  survey  data  showed  that  the  lower  the  maternal  IQ,  the 

Sweater  the  probability  of  offspring  scoring  low  on  intelligence  tests, 
•'or  example,  as  you  can  see  in  table  2,  the  mother  with  an  IQ  below  07 
had  a  roughly,  fourteenfold  increase  in  the  probability  of  having  a 
child  test  lielow  IQ  07  as  compared  with  the  mother  whose  IQ  fell  at  or 
above  100. 


Table  II. — Probability  oj  child  IQ  following  within  IQ  ranges  as  a 

junction  oj  maternal  IQ 


Mother's  IQ 

Greater  than 


Child's  IQ  100  84  to  99  68to83  52  to  07 


Greater  than  100 .  1  0. 98  0. 67  0. 26 

84  to  99 .  1  1. 02  .95  .93 

68  to  83 .  1  1. 67  1. 24  2. 20 

52  to  67 .  1  2. 36  3. 70  14. 20 


In  our  original  survey,  the  fathers  were  not  evaluated.  However,  in 
a  second  survey  of  519  consecutive  newborns  in  our  study  area,  fathers, 
mothers,  and  all  children  over  the  age  of  2  were  administered  the 
PPVT  of  intelligence.  The  results  of  this  survey  added  further  to  our 
knowledge  of  the  distribution  of  intellectual  functioning  within  a 
“slum”  population.  First,  there  was  a  rather  striking  congruence  of 
maternal  and  paternal  IQ.  Of  mothers  below  IQ  70,  65  percent  had 
husbands  who  also  scored  below  70,  and  only  14  percent  had  husbands 
who  scored  above  100.  By  contrast,  not  a  single  mother  scoring  above 
IQ  100  had  a  husband  who  scored  below  IQ  80.  Further,  there  were 
approximately  twice  as  many  mothers  under  20  and  over  35  in  the 
below  70  IQ  group  as  compared  with  mothers  above  100.  This  was  re¬ 
flected  in  a  substantially  greater  number  of  offspring  in  families  where 
both  mother  and  father  tested  below  70.  There  was  an  average  differ¬ 
ence  of  1.2  children  between  these  families  and  those  where  the  mother 
and  father  both  tested  above  100.  Considering  that  these  families  were 
estimated  to  be,  on  the  average,  about  halfway  through  their  child¬ 
bearing  years,  the  mean  difference  in  the  number  of  offspring  in  com¬ 
pleted  families  might  be  on  the  order  of  2y2.  The  adverse  consequences 
of  this  differential  in  reproductive  activity  are,  of  course,  of  great 
social  concern,  irrespective  of  one’s  views  of  the  etiology  of  the  intel¬ 
lectual  deficiency  in  the  parents. 

These  surveys  have  convinced  us  that  the  very  high  prevalence 
of  mental  retardation  associated  with  the  “slums”  of  American  cities 
is  not  randomly  distributed  but,  rather,  is  strikingly  concentrated 
within  individual  families  who  can  be  identified  on  the  basis  of  ma¬ 
ternal  intelligence.  In  other  words,  the  source  of  the  excess  prevalence 
of  mental  retardation  appears  to  be  the  retarded  parent  residing  in 
the  “slum”  environment,  rather  than  the  “slum”  itself  in  any  general 
sense. 
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At  first  glance,  those  population  survey  data  seem  to  suggest  sup¬ 
port  for  the  prepotenee  of  hereditary  determinants  of  “cultural- 
familial”  mental  retardation.  However,  simple  casual  observation 
suggested  that  the  mentally  retarded  mother  re-siding  in  the  “slum” 
creates  a  social  environment  for  her  offspring  which  is  distinctly  differ¬ 
ent  from  that  created  by  the  “slumdwelling”  mother  of  normal  intel¬ 
ligence.  As  a  result,  we  have  been  pursuing  a  longitudinal,  prospective 
investigation  designed  to  contribute  to  our  understanding  of  the  de¬ 
terminants  of  the  kind  of  retardation  which  perpetuates  itself  from 
parent  to  child  in  the  “slum-dwelling”  family. 

We  are  proceeding  to  test  the  social  deprivation  hypothesis  by  a 
methodology  which  we  hope  will  enable  us  to  determine  whether  the 
development  of  intellectual  deficiency  may  be  prevented  (as  opposed 
to  cured  or  remediated)  by  displacing  the  presumed  adverse  or  nega¬ 
tive  factors  in  the  social  environment  of  disadvantaged  children  who 
ltecome  retarded.  The  results  of  our  population  survey  data  provided 
us  with  the  ability  to  initiate  a  longitudinal  research  program  by  pro¬ 
viding  us  with  the  ability  to  select  a  sample  which  would  be  small 
enough  for  practical  experimental  manipulation,  but  yet  which  would 
yield  a  sufficient  number  of  cases  who  would  later  become  identifiable 
as  mentally  retarded. 

As  a  consequence  of  the  survey  data,  we  have  utilized  maternal  IQ 
as  a  basis  for  selection  of  a  group  of  newborns,  with  confidence  that 
a  substantial  percentage  would  lx?  identified  as  mentally  retarded  as 
they  grow  older.  By  screening  all  mothers  of  babies  born  in  our  sur¬ 
vey  area  over  a  period  of  about  1  year,  we  identified  mothers  of  new¬ 
borns  with  IQs  less  than  70.  We  have  drawn  40  of  these  mentally 
retarded  mothers  from  the  subject  pool  and  assigned  them  randomly 
to  either  our  experimental  or  our  control  group.  Beginning  in  the 
first  few  weeks  of  life,  we  have  undertaken  a  comprehensive  inter¬ 
vention  in  the  social  environment  of  our  experimental  newborns.  The 
objective  of  this  intervention  was  to  displace  all  of  the  presumed 
negative  factors  in  the  social  environment  of  the  infant  being  reared 
in  the  slum  by  a  mother  who  is  herself  retarded.  We  are,  thereby, 
testing  the  “social  deprivation”  hypothesis  of  etiology  by  seeing 
whether  it  is  possible  to  prevent  retardation  from  occurring  in  the 
offspring  of  these  retarded  mothers. 

Should  the  experimental  children  reach  the  age  of  6  or  7  and  exhibit 
normal  intelligence,  we  will  know  that  it  is  possible,  through  our  ex¬ 
perimental  program,  to  prevent  mental  retardation  from  occurring 
at  the  present  high  frequency  in  this  group.  Should  they  exhibit  a 
retarded  level  of  functioning,  we  will  know  that  their  intensive  ex¬ 
posure  to  learning  experiences  was  not  sufficient  to  displace  their 
genetic  predispositions  for  intellectual  functioning. 

The  intervention  was  initiated  in  the  home  shortly  after  the  mother 
returned  from  the  hospital.  As  soon  as  a  feeling  of  trust  on  the  part  of 
the  mother  was  achieved,  her  infant  was  introduced  to  our  Infant 
Education  Center  and  she  was  exposed  to  a  maternal  rehabilitation 
program.  The  program  for  the  retarded  mothers  was  designed  to 
modify  those  aspects  of  the  environment  which  the  mother  herself 
creates  or  controls.  These  maternal  rehabilitation  services  are  in  the 
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form  of  occupational  training  for  the  mother  as  well  as  training  in 
homemaking  and  baby-care  techniques. 

At  the  Infant  Education  Center,  the  infants  receive  a  customized, 
precisely  structured  program  of  stimulation.  The  infants  are  picked 
up  in  their  homes  early  each  morning  by  their  infant  teachers  and  arc 
transported  to  the  center  where  they  remain  until  late  afternoon. 
Infant  stimulation  teachers  follow  an  intensive  program  which  has 
been  prescribed  in  detail.  Essentially,  it  includes  every  aspect  of  sen¬ 
sory  and  language  stimulation  which  we  believe  may  have  relevance 
for  the  development  of  intellectual  abilities.  Its  major  emphasis  are 
efforts  designed  to  facilitate  achievement  motivation,  problem-solving 
skills,  and  language  development. 

In  order  to  assess  the  effects  of  this  kind  of  comprehensive  interven¬ 
tion  into  the  natural  environment  of  the  infant  reared  by  a  retarded 
mother,  we  are  undertaking  an  intensive  schedule  of  measurements. 
These  include,  in  addition  to  the  standardized  tests  of  development 
and  intelligence,  a  number  of  experimental  measures  of  learning  and 
performance,  and  a  variety  of  measures  of  language  development. 
Because  of  the  dictates  of  our  sample  selection  procedure,  there  is  an 
age  range  in  our  infants  of  about  1  year,  with  the  oldest  of  our  experi¬ 
mental  and  control  children  now  being  about  4  years  of  age. 

Because  of  our  time  limitation  this  morning,  we  can  do  no  more 
than  present  findings  on  a  few  measures  which  illustrate  the  trends 
in  our  data.  Figure  2  shows  the  performance  of  experimental  and 
control  groups  on  an  experimental  task  designed  to  assess  the  response 
strategy  employed  by  the  child.  It  is  a  matching  task  in  which  the 
child  may  respond  correctly  according  to  color  or  form.  He  cannot 
respond  correctly  if  he  follows  any  other  strategy  such  as  position 
responding  or  alternation  resjjonding.  In  this  case,  responding  to  the 
dimension  of  either  color  or  form  is  more  developmental^  advanced 
than  the  failure  to  adopt  a  dimensional  strategy.  As  von  can  see  here, 
none  of  the  younger  controls  and  only  30  percent  of  the  older  controls 
showed  a  dimensional  response;  that  is,  in  terms  of  color  or  form.  By 
contrast,  (50  percent  of  the  younger  experimental  and  100  percent 
of  the  older  experimentals  showed  undimensional  responding. 

Figure  3  shows  performance  on  another  experimental  task,  which 
also  assesses  dimensional  responding,  but  it  is  more  difficult,  in  that 
it  is  a  sorting,  rather  than  matching,  task.  Here,  the  younger  groups 
were  equivalent  in  terms  of  dimensional  responding;  however,  the 
older  experimental  group  showed  01  percent  dimensional  responding 
as  opposed  to  50  percent  for  the  control  group. 

Figure  4  shows  the  tendency  of  experimental  and  control  children 
to  perseverate  by  continuing  to  respond  to  the  stimulus,  on  a  discrimi¬ 
nation  learning  task,  which  has  been  shifted  from  the  appropriate 
to  the  inappropriate  choice.  For  the  experimentals,  the  percentage  of 
children  showing  a  perseverative  response  decreased  from  50  percent 
for  the  younger  group  to  10  percent  for  the  older  group.  By  contrast, 
the  controls  actually  increase  their  percentage  of  perseverative  re¬ 
sponding  from  (5(5  percent  at  the  younger  level  to  100  percent  at  the 
older  level. 
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DIMENSIONAL  PREFERENCE  IN  MATCHING 


Figure  2* 


PERCENT 


DIMENSIONAL  PREFERENCE  IN  SORTING 


Figure  3. 
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PERSEVERATION  IN  PROBABILITY  TASK 


Figure  4, 
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The  most  striking  differences  in  the  performance  of  the  experimental 
and  control  children  are  reflected  in  the  measures  of  language  perform¬ 
ance.  beginning  at  18  months,  free  speech  samples  and  formal  language 
tests  have  been  administered  every  (l  weeks. 

Table  III. — Quantitative  analysis  of  language  sample:  scores  indicate 
number  of  total  vocabulary  per  10  minute  unit  of  lime  for  the  experi¬ 
mental  and  control  groups 


Age  at  sample 

19  months 

22  months 

26  months 

28  months 

Experimental  group: 

X  (including  no  vocabulary),. 

4.  00 

14.  86 

23.  6ft 

20.  ftl 

X  (excluding  no  vocabulary). . 

6.  06 

14.  86 

26.  32 

20.  ftl 

Control  group: 

x  (including  no  vocabulary).. 

3.  30 

a  81 

2.31 

ft.  ftl 

X  (including  no  vacabulary).. 

8.  2f> 

.*>.  44 

3.  70 

17.  35 

Figure  5  illustrates  the  total  number  of  different  words  spoken  (per 
10  minutes  time  unit )  for  free  sjieech  samples  between  19  and  28 
months  (see  table  3).  The  solid  lines  include  the  zero  scores  for  those 
infants  who  did  not  vocalize  during  the  free  speech  sample.  The  dotted 
lines  exclude  the  zero  scores.  Note  the  marked  spurt  in  vocabulary 
production  for  the  experimental  group  between  19  and  25  months,  a 
spurt  which  does  not  begin  to  occur  until  28  months  for  the  control 
group.  And  note  also  the  number  of  zero  scores  which  continue 
to  occur  at  28  months  for  the  control  group.  The  slight  decrease  in 
vocabulary  production  at  28  months  for  the  experimental  group  can 
be  accounted  for  by  their  beginning  to  concentrate  on  the  acquisition 
of  grammatical  structure. 

Figure  6  shows  the  results  of  a  sentence  repetition  test  administered 
between  36  and  45  months.  This  test  requires  the  child  to  repeat  34 
sentences  which  vary  in  length  and  in  grammatical  complexity.  As 
you  can  see,  there  is  a  substantially  greater  number  of  words  omitted 
at  all  age  levels  for  the  control  children.  For  words  substituted  in¬ 
correctly,  the  control  group  surpasses  the  experimental  group  at  36 
months,  but  at  42  months,  there  are  distinctly  fewer  substitutions  made 
by  the  experimental  group. 

Figure  7  shows  the  number  of  exact  repetitions  by  the  experimental 
and  control  groups.  The  experimental  group  is  distinctly  superior  to 
the  control  group  at  all  age  levels. 

A  test  of  grammatical  comprehension  has  also  been  given  at  3  month 
intervals  beginning  at  36  months.  This  test  assesses  the  child’s  com¬ 
prehension  of  16  different  grammatical  features  or  rules  of  the  Eng- 
ish  language.  Figure  8  shows  the  percentage  of  sections  on  the  test  per- 
drmed  correctly  by  each  group.  Each  section  of  the  test  refers  to  one 
!eature  of  language.  Again,  the  difference  in  favor  of  the  experimental 
group  is  marked. 

Figure  9  presents  Cattel  and  Binet  IQ  data,  from  24  months  on,  for 
the  experimental  nnd  control  groups  and  for  a  contrast  group.  In  ef¬ 
fect,  it  summarizes  the  present  differential  in  development  between 
the  experimental  and  control  groups.  The  dotted  line  represents  the 
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Figure  5.  Quantitative  Analysis  of  Language  Sample: 

Scores  Indicate  Nurter  of  Total  Vocabulary 
Per  Ten  Minute  Unit  of  Tine  for  the 
Experimental  and  Control  Groups 


MEAN  OMISSIONS  &  SUBSTITUTIONS 


489 


CHRONOLOGICAL  AGE  (mos) 

Figure  9. 
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mean  IQs  of  offspring  of  mothers  with  IQs  below  75,  taken  from  our 
original  population  survey.  It  depicts  the  patterns  of  development  ex¬ 
pected  for  our  actual  control  group.  You  can  note  that  the  pattern  of 
performance  of  our  control  group  is  not  discrepant  from  the  contrast 
group. 

You  will  recall  that  our  hypothesis  was  in  terms  of  preventing  the 
relative  decline  in  development  of  the  experimental  group  which  we 
see  in  the  contrast  group  and  which  we  expect  to  see  in  the  control 
group.  We  did  not  anticipate  the  marked  acceleration  which  you  see  in 
the  experimental  group.  At  42  months,  the  discrepancy  between  the 
experimental  and  control  group  is  on  the  order  of  33  IQ  points. 

Our  awareness  of  the  numerous  pitfalls  and  hazards  of  infant  mea- 
su,  iment  leads  us  to  extreme  caution  in  interpretation  of  our  pres¬ 
ent  data.  Our  experimental  infants  have  obviously  been  trained  in 
skills  sampled  by  the  tests  and  the  repeated  measurements  have  made 
them  test-wise.  Thev  have  been  provided  with  intensive  training  to 
which  no  comparable  group  of  infants  has  ever  been  exposed,  to  the 
best  of  our  knowledge.  Have  w“,  thereby,  simply  given  them  an  oppor¬ 
tunity  to  learn  and  practice  certain  intellectual  skills  at  an  earlier  age 
than  is  generally  true  ?  And  if  so,  will  their  apparent  acceleration  in 
development  diminish  as  they  grow  older  ? 

Nevertheless,  theperformance  of  our  experimental  children,  today, 
is  such  that  it  is  difficult  to  conceive  of  their  ever  being  comparable  to 
the  “lagging”  control  group.  We  have  seen  a  capacity  for  learning 
on  the  part  of  extremely  young  children  surpassing  anything  which, 
previously,  I  would  have  believed  possible.  The  trend  of  our  present 
data  does  engender  the  hope  that  it  mav  prove  to  be  possible  to  prevent 
the  kind  of  mental  retardation  which  occurs  in  children  reared  ny 
parents  who  are  both  poor  and  of  limited  ability. 
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[Prom  the  Atlantic  Monthly,  September  1071) 

IQ- 

By  Richard  Hkrrnbtkin 

1.  If  differences  in  mental  abilities  are  inherited;  and 

2.  If  success  requires  those  abilities;  and 

.‘5.  If  earnings  and  prest  ige  depend  on  success ; 

4.  Then  social  standing  will  be  based  to  some  extent  on 
inherited  differences  among  people. 

Fai.sk  □  Truk  □ 

The  measurement  of  intelligence  forced  its  way  into  Americas 
public  consciousness  during  World  War  I,  when  almost  2  million 
soldiers  were  tested  by  the  Army  and  categorized  as  “alpha’'  and 
“beta,’’  for  literates  and  illiterates  respectively.  The  lasting  effect  of 
that  innovation  has  not  been  the  surprise  at  learning  that  the  average 
American  soldier  had  an  intelligence  equal  to  that  of  a  30-year-old.  or 
that  artillery  officers  were  substantially  brighter  than  medical  officeua^ 
or  nny  of  the  myriad  other  statistical  curiosities.  Even  if  those  facfjjj^l 
are  still  as  true  as  they  were  in  1918,  the  lasting  effect  has  been  the 
mere  use  of  the  tests  and  their  serious  consideration  by  responsible 
people.  For  intelligence  tests,  and  the  related  aptitude  tests,  have  more 
and  more  become  society's  instrument  for  the  selection  of  human  re¬ 
sources.  Not  only  for  the  military,  but  for  schools  from  secondary  to 
professional,  for  industry,  and  for  civil  service,  objective  tests  have 
cut  away  the  traditional  grounds  for  selection — family,  social  class, 
and,  most  important,  money.  The  traditional  grounds  are.  of  course, 
not  entirely  gone,  and  some  social  critics  wonder  if  they  do  not  lurk 
surreptitiously  behind  the  scenes  in  our  definition  of  mental  ability. 

But  at  least  on  the  face  of  it  there  is  a  powerful  trend  toward  “merit¬ 
ocracy” — the  advancement  of  people  on  the  basis  of  ability,  either  po¬ 
tential  or  fulfilled,  measured  objectively. 

Lately  though,  the  trend  has  been  deplored,  often  by  the  very  people 
most  likely  to  reap  the  benefits  of  measured  intellectual  superiority. 
More  than  a  few  college  professors  and  admissions  boards  and  even 
professional  testers  have  publicly  condemned  mental  testing  as  the 
basis  for  selection  of  people  for  schools  or  jobs.  The  IQ  test,  it  is  said 
with  fervor,  is  used  by  the  establishment  ro  promote  its  own  goals  and 
to  hold  down  the  downtrodden — those  nonestablishment  races  and 
cultures  whose  interests  and  talents  are  not  fairly  credited  by  intelli¬ 
gence  tests.  These  dissenting  professora  and  testers  are  naturally 
joined  by  spokesmen  for  the  disadvantaged  groups.  We  should,  these 
voices  say,  broaden  the  range  of  humanity  in  our  colleges  (to  pick  up 
the  most  frequent  target)  by  admitting  students  whose  low  college 
entrance  examination  scores  might  otherwise  have  barred  the  way. 
For  if  the  examinations  merely  fortify  an  arbitrarily  privileged  elite 
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in  its  conflict  with  outsiders,  we  must  relinquish  them.  The  ideals  of 
equality  and  fraternity  must,  according  to  this  view',  take  precedence 
over  the  self-interest  of  the  American- Western  European  middle  class. 

The  issue  is  intensely  emotional.  It  is  almost  impossible  for  people  to 
disagree  about  the  pros  and  cons  of  intelligence  testing  and  long  avoid 
the  swapping  of  oaths  and  anathema.  Yet  should  not  the  pros  and  cons 
be  drawn  from  facts  and  reason  rather  than  labels  and  insults?  For 
example,  is  it  true  that  intelligence  tests  embody  only  the  crass  interests 
of  middle  America,  or  do  they  draw  on  deeper  human  qualities?  Is  the 
IQ  a  measure  of  inborn  ability,  or  is  it  the  outcome  of  experience  and 
learning?  Can  we  tell  if  there  are  ethnic  and  racial  differences  in  in¬ 
telligence.  and  if  so,  whether  they  depend  upon  nature  or  nurture?  Is 
there  only  one  kind  of  intelligence,  or  are  there  many,  and  if  more  than 
one,  what  are  the  relations  among  them?  If  the  tests  are  inadequate — 
let  us  say.  because  they  overlook  certain  abilities  or  because  they  em¬ 
body  arbitrary  cultural  values — how  can  they  be  improved?  For  those 
who  have  lately  gotten  their  information  about  testing  from  the  popu¬ 
lar  press,  it  may  come  as  a  surprise  that  these  hard  questions  are  neither 
unanswerable  nor,  in  some  cases,  unanswered.  The  measurement  of 
intelligence  is  psychology's  most  telling  accomplishment  to  date.  With¬ 
out  intending  to  belittle  other  psychological  ventures,  it  may  be  fairly 
said  that  nowhere  else — not  in  psychotherapy,  educational  reform,  or 
consumer  research — has  there  arisen  so  potent  an  instrument  as  the 
objective  measure  of  intelligence.  No  doubt  intelligence  testing  is  im¬ 
perfect,  and  may  even  be  in  some  sense  impcrfectible,  but  there  has 
already  been  too  much  success  for  it  to  be  repudiated  on  technical 
grounds  alone.  If  intelligence  testing  is  to  change,  it  must  change  in 
light  of  what  is  known,  and  more  is  known  than  most  might  think. 

Mental  testing  was  one  of  many  responses  within  psychology  to 
Darwin’s  theory  of  evolution.  In  fact,  the  connection  here  is  intimate 
and  direct,  for  the  idea  of  measuring  mental  ability  objectively  was 
first  set  forth  by  F rancis  Galton,  the  younger  cousin  of  Charles  Dar¬ 
win.  Far  more  versatile  (perhaps  smarter)  than  his  great  cousin,  Gal¬ 
ton  was  a  geographer,  explorer,  journalist,  mathematician,  eugenicist 
(he  coined  the  term),  and  articulate  essayist.  In  1869,  just  a  decade 
after  Darwin  launched  modern  biology  with  the  “Origin  of  Species,” 
Galton  published  “Hereditary  Genius,”  which  applied  evolutionary 
thinking  to  the  question  of  intellect.  Gnlton  noted,  first,  that  men  varied 
greatly  in  their  intellectual  capacity  and,  second,  that  various  kinds 
of  excellence  run  in  families,  suggesting  that  the  basis  of  intelligence 
may  be  inherited.  Going  back  through  British  history,  Galton  found 
that  judges,  statesmen,  prime  ministers,  scientists,  poets,  even  out¬ 
standing  wrestlers  and  oarsmen  tended,  for  each  kind  of  endeavor,  to 
be  related  by  blood.  The  eminent  families  of  Great  Britain  were  taken 
as  evidence  of  superior  human  strains,  comparable  to  the  natural  bio¬ 
logical  variations  that  figure  so  prominently  in  the  doctrine  of  evolu¬ 
tion.  Today,  our  sensitivity  to  the  role  of  the  environment  (not  to 
mention  such  mundane  complications  as  money  and  family  connec¬ 
tions)  make  us  skeptical  of  his  evidence.  Nevertheless  in  the  first  flush 
of  Darwinian  social  theorizing,  Galton  called  for  constructive  change. 
The  inheritance  of  human  capacity  implied  “the  practicability  of  sup¬ 
planting  inefficient  human  stock  by  better  strains,”  and  led  him  “to  con¬ 
sider  whether  it  might  not  be  our  duty  to  do  so  by  such  efforts  as  may 
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be  reasonable,  f bus  exerting  ourselves  to  further  tlic  ends  of  evolu¬ 
tion  more,  rapidly  and  with  less  distress  than  if  events  were  left  to 
their  own  course." 

Galton  was  not  much  more  content  with  the  genealogical  approach 
to  mental  ability  than  are  we  today.  Within  a  few  years,  he  was  try¬ 
ing  to  test  mental  ability  directly,  but  the  problem  was  how  to  do  it. 
In  1882,  Galton  set  up  a  small  laboratory,  in  a  London  museum  where 
people  could,  for  a  fee,  have  their  hearing,  vision,  and  other  senses 
tested.  Galton  knew  that  mental  defectives — idiots  and  imbeciles — 
often  lacked  sensory  acuity,  and  he  guessed  that  there  might  be  a 
reasonably  consistent  relation  between  intelligence  and  sensory  keen¬ 
ness  in  general.  As  it  turned  out,  his  hunch  was  wrong,  or  at  least  not 
right  enough  to  be  useful  as  a  way  of  testing  on  a  larg?  scale. 

G  ilton  was  soon  just  one  of  many  scientists  searching  for  a  practical 
intelligence  test,  with  no  one  much  worried  at  this  point  about  the 
ultimate  definition  of  intelligence.  Intuition  and  commonsense  set  the 
standards  as  the  few  simple  measures  of  sensory  acuity  gave  way  to  a 
host  of  tests,  some  sensory  and  others  drawing  on  other  psychological 
processes.  An  American  pyehologist  named  James  McK.  Cattell  coined 
the  phrase  “mental  test”  in  185)0  in  an  article  recounting  his  studies  at 
the  University  of  Pennsylvania  on  the  mental  abilities  of  students.  In 
addition  to  simple  sensory  function,  Cattell  measured  color  discrimi¬ 
nation,  time  perception,  accuracy  of  hand  movement,  and  memory; 
and  he  collected  descriptions  of  imagery.  People  no  doubt  differed, 
but  it  was  hard  to  know  what  to  make  oi  the  differences.  By  the  mid* 
1890s,  testing  had  attracted  so  much  attention  that  professional  orga¬ 
nizations  began  taking  note  of  it.  The  newly  founded  American  Psy¬ 
chological  Association  formed  a  committee  in  1895  “to  consider  the 
feasibility  of  coopeiation  among  the  various  psychological  laboratories 
in  the  collection  of  mental  and  physical  statistics”;  in  1896  the  Ameri¬ 
can  Association  for  the  Advancement  of  Science  instructed  a  committee 
of  its  own  “to  organize  an  ethnographic  survey  of  the  white  race  in  the 
United  States.”  The  quotations  in  both  cases  are  Professor  Cattell’s 
words;  he  was  a  member  of  both  committees  and  was  determined  that 
the  ethnographic  survey  for  AAAS  include  some  of  APA’s  mental 
(and physical)  tests. 

For  all  of  the  ferment,  it  was  not  vet  certain  that  anything  useful 
was  brewing.  There  was  spirit  and  energy  in  abundance,  but  there 
were  as  yet  no  indisputably  good  tests.  It  took  the  work  of  a  French 
p  vchologist  named  Alfred  Binet  to  make  intelligence  testing  practi¬ 
cal.  In  a  key  article  written  in  1895,  Binet  and  his  junior  collaborator, 
Victor  Henri,  argued  for  mental  testing  based  not  on  sensory  or  motor 
functions  but  on  the  psychological  processes  thought  to  lie  involved 
in  intelligence.  Instead  of  supposing  that  being  smart,  is  the  outcome  of 
having  keen  senses  or  speedy  reactions,  Binet  argued  that  intelligence 
ojierntes  at  its  own  level  and  that,  therefore,  a  proper  test  must  engage 
the  person  at  that  very  level.  As  for  what  such  tests  might  be,  Bmet, 
like  everyone  else  in  1895,  was  just  guessing.  The  article  suggested  a 
variety :  tests  of  memory,  mental  imagery,  imagination,  attentiveness, 
mechanical  and  verbal  comprehension,  suggestibility,  aesthetic  ap¬ 
preciation,  moral  sensibility,  the  capacity  to  sustain  muscular  effort, 
and  visual  judgment  of  distance. 
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Binet  criticized  his  contemporaries  for  their  preoccupation  with 
sensory  and  other  simple  processes,  which,  although  fulfilling  their 
desire  for  exactitude  m  measurement,  liacl  sacrificed  the  still  more 
salient  need  for  relevance.  For  Binet,  exactitude  was  secondary.  His 
pragmatism  directed  him  to  tests  that  sorted  people  out — for,  what¬ 
ever  intelligence  is,  it  varies  from  person  to  person.  The  sensory  data 
did  not  distinguish  among  people  as  sharply  as  intuition  required  for 
a  test  of  intelligence.  Binet  committed  himself  to  seeking  the  tests  that 
would  do  so,  which  was  an  undertaking  that  occupied  the  rest  of  his 
life.  In  the  following  10  years,  Binet  and  his  collaborators  worked  on 
mental  testing  at  the  psychological  laboratory  of  the  Sorbonne,  using 
as  their  subjects  mainly  children  from  the  schools  of  Paris  and  its 
suburbs. 

The  use  of  children  was  a  happy  accident,  for  it  focused  attention 
on  the  chronology  of  intelligence.  Of  all  the  countless  ways  one  may 
want  to  distinguish  between  smarter  and  duller  people,  it  may  not 
seem  especially  insightful  to  choose  the  simple  fact  that  during  the 
first  15  or  so  years  of  life,  age  confers  intelligence  (on  the  average). 
Thus,  if  an  intellectual  task  sorted  children  according  to  their  age, 
then  it  might  properly  be  included  in  an  intelligence  test.  In  one  ex¬ 
periment,  for  example,  Binet  tested  over  500  school  children  by  read¬ 
ing  them  a  sentence  and  then  asking  them  to  write  down  as  much  of 
the  sentence  as  they  could  remember.  Between  the  ages  of  9  and  12 
(the  ages  tested),  each  successive  grade  of  student  did  better,  albeit 
slightly,  than  the  grade  younger.  From  this,  Binet  knew  that  the 
“sentence-reproduction  test”  could  be  taken  as  one  measure  of  mental 
capacity.  And  knowing  that,  he  could  say  that  if  two  children  of  equal 
age  differed  in  their  sentence-reproduction  scores,  they  were  to  some 
degree  different  in  intelligence.  One  such  test  was,  however,  far  from 
a  usable  measure  of  general  intelligence,  as  Binet  well  knew. 

As  the  yea rs  passed,  Binet  and  others  stocked  a  rich  store  of  norms 
and  measures  or  mental  ability,  based  on  many  tests  of  many  children. 
Even  Binet  s  own  two  daughters  were  the  subject  of  intensive  study, 
culminating  in  a  book  called  “The  Experimental  Study  of  Intelli¬ 
gence”  ( 1002) ,  in  .which  the  vital  psychological  facts  about  the  teenage 
girls  were  expressed  as  scores  on  their  father’s  tests  of  word-writing 
speed,  mental  imagery,  sentence  completion,  and  so  on.  It  was  to  Binet, 
therefore,  that  the  Minister  of  Public  Instruction  turned  in  the  fall 
of  1904  when  he  wanted  a  better  way  to  spot  subnormal  children  in  the 
Parisian  schools.  The  children  were  to  be  put  into  special  schools 
where  they  could  be  helped,  but  the  first  problem  was  to  find  them. 

If  mental  tests  were  any  use  at  all,  here  was  a  task  to  prove  it.  Binet 
and  his  psychiatrist  collaborator,  Theodore  Simon,  decided  to  use  a 
series  of  tests  graded  in  difficulty,  first  standardized  on  normal  chil¬ 
dren  of  various  ages. 

The  idea  of  using  equivalent  age  as  the  measure  of  intelligence  was 
obvious  only  after  Binet,  not  before  him,  for  it  was  one  of  those  rare 
and  elegant  turns  that  make  for  historic  innovation.  Here  were  some 
tests  that  distinguished  between  children  of  different  ages,  on  the 
average.  However,  at  each  age  some  children  did  better  than  their 
exact  chronological  peers.  Those,  children,  he  had  found,  were  judged 
by  teachers  to  Ik*  bright  or  gifted.  Conversely,  other  children  did 
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worse  than  their  peel's  and  were  judged  to  be  dull.  Hence,  if  all  one 
knows  about  a  child  is  that  he  outperforms  his  nge  peers,  he  can  still 
be  assumed  to  lie  bright.  If  his  performance  matches  his  age,  he  is 
probably  nn  average  child  in  intelligence.  And  if  he  underperforms, 
he  is  probably  dull.  As  Binet  wall  knew,  the  chronological  approach 
to  intelligence  finessed  the  weighty  problem  of  defining  intcl  igence 
itself.  lie  had  measured  it  without  having  said  what  it  was.  It  took 
a  while  to  know  whether  the  sleight  of  hand  had  in  fact  yielded  a  real 
intelligence  test  or  just  an  illusion  of  one. 

For  their  first  practical  venture,  Binet  and  Simon  drew  up  a  pro¬ 
gression  of  30  tests  covering  the  range  of  mental  capacity.  At  the  very 
bottom,  the  examiner  simply  noted  eye-head  coordination  as  a  lighted 
match  was  moved  across  the  field  of  vision ;  thence  he  observed  the 
making  of  grasping  movements,  imitating  gestures,  the  following  of 
instructions  to  touch  various  parts  of  the  body,  the  naming  of  familiar 
objects,  repenting  sentences,  arranging  identical-looking  objects  in 
order  of  weight,  constructing  sentences  to  include  three  given  words 
(“Paris,”  “gutter,”  “foitune”) ;  and  finally,  the  ability  to  distinguish 
between  abstract  words  such  as  “liking”  and  “respecting.”  After  some 
preliminary  trials,  Binet  and  Simon  gave  their  test  to  about  50  normal 
children  between  the  ages  of  3  and  11,  thereby  establishing  the  cut¬ 
offs  for  each  age.  Finally,  using  children  already  diagnosed  by  stand¬ 
ard  clinical  procedures  to  be  idiots,  imbeciles,  and  morons,  they  found 
the  corresponding  criteria  for  mental  disability  in  their  series  of  tests. 

Is  a  retarded  child  really  the  equal  of  a  normal  child  at  a  younger 
age?  For  example,  the  average  5-yenr-old  passed  the  first  14  tests, 
while  the  upper  limit,  for  an  imbecile  was  to  pass  the  first  15  tests  what¬ 
ever  age  he  was.  Anyone  who  passed  more  was  not  an  imbecile.  Was 
Binet.  saying  that  a  12-year-old  imbecile  precisely  equals  a  slightly 
brighter  than  average  5-vear-old?  The  answer  is  no,  for  Binet  spe¬ 
cifically  denied  the  charge.  The  imbecile,  he  said,  is  “infirm,”  the  5- 
yenr-old  is  healthy,  and  their  mental  processes  are  in  some  respects 
different,  even  if  the  difference  is  not  captured  by  his  test.  Neverthe¬ 
less,  the  test  did  its  job,  for  a  12-year-old  who  tested  at  the  5-yenr-old 
level  was,  indeed,  retarded,  while  a  5-year-old  who  did  so  was  not 
(or  at  least  did  not  seem  to  be  at  that  time).  As  always,  Binet’s  ap¬ 
proach  was  doggedly  pragmatic  and  empirical.  He  was  picking  out 
the  retardates  with  his  test  more  quickly,  cheaply,  and  for  all  anyone 
knew,  more  accurately  than  ever  before.  The  social  benefits  were 
self-evident. 

The  Binet-, Simon  test  was  put  into  use  immediately  and  was  criti¬ 
cized  as  quickly  for  this  or  that  item.  But  criticism  was  corrective, 
for  in  showing  that  some  item  was  not,  for  example,  distinguishing 
between  3-  and  4-year-olds,  the  critic  was  opening  the  test  to  improve¬ 
ment.  An  ineffective  item  could  be  dropped,  a  useful  one  added,  with¬ 
out  in  the  lenst  altering  the  kernel  idea,  which  was  to  measure  intelli¬ 
gence  bv  a  graded  series  of  tasks  (“stunts,”  Binet  often  called  them). 
The  tests  and  the  criticisms  were  rooted  in  actual  experience  with 
ever-growing  numbers  of  children,  adding  greater  and  greater  em¬ 
pirical  stability  to  the  results.  In  America,  Great  Britain,  Belgium, 
Ttaly,  Germany,  and  elsewhere,  the  tests  were  being  used  and  per¬ 
fected.  In  a  cheering  counterexample  to  Gresham’s  gloomy  law,  good 


tost  items  tended  to  drive  out  bad  ones,  and  the  better  the  test  in  sort¬ 
ing  out  children,  the  more  it  was  used  and  improved.  In  1908,  Binet 
and  Simon  published  a  much-revised  series  of  tests,  to  be  used  for 
rating  children  in  general,  not  just  retarded  children.  In  1911,  the 
final  Binet-Simon  scale  came  out;  it  was  Billet’s  last  work,  for  he  died 
that  year  at  the  age  of  54.  But  the  evolution  of  testing  continued  un¬ 
abated  and  still  does. 

In  the  1911  version,  there  were  five  problems  which  the  average  child 
of  each  age  could  or  could  not  solve.  Here,  for  example,  are  the  five 
items  for  the  6-year  level : 

1.  Distinguish  between  morning  and  afternoon. 

2.  Define  familiar  objects  in  terms  of  use. 

3.  Copy  a  diamond  shape. 

4.  Count  13  pennies. 

5.  Distinguish  between  ugly  and  pretty  faces. 

And  here  are  the  five  problems  for  the  average  10-year-old : 

1.  Arrange  five  blocks  in  order  of  weight. 

2.  Draw  two  designs  from  memory. 

3.  Criticize  absurd  statements. 

4.  Answer  comprehension  questions. 

5.  Use  three  words  in  not  more  than  two  sentences. 

A  child  who  passes  all  the  tests  up  to  and  including  those  for  6-year- 
olds  and  none  Deyond,  has  a  “mental  age”  of  6,  whatever  his  actual 
chronological  age.  Suppose,  however,  that  he  passes  all  the  tests  up  to 
but  not  including  the  6-year  level,  and  then  passes  only  three  at  the 

5- year  level  and  one  at  the  7-year  level.  His  mental  age  is  credited  with 
0.2  additional  years  for  every  item  he  passes  beyond  the  level  where  he 
has  passed  them  all.  This  child’s  mental  age  would  be  5 +0.6 +0.2,  or 
5.8  years  of  mental  age.  If  his  chronological  age  were  6  years,  he  would 
be  slightly  below  average ;  if  5  years,  somewhat  above. 

Binet  did  not  come  up  with  the  “intelligence  quotient”  (IQ)  it¬ 
self;  this  fell  to  the  German  psychologist  William  Stern  to  do  soon 
thereafter.  Stern  saw  that  a  child  who  is  1  year  behind  at  the  age  of 
6  is  more  retarded  than  a  child  who  is  1  year  behind  at  the  age  of  13. 
It  is  the  relation  between  mental  and  chronological  age  that  matters, 
not  just  their  difference,  and  this  relation  is  best  expressed  by  the  ra¬ 
tio  of  the  two  numbers.  To  get  the  IQ,  divide  mental  age  by  chron¬ 
ological  age  and  multiply  by  100  to  get  rid  of  the  decimals.  Thus,  a 

6- year-old  child  who  comes  through  with  a  mental  age  of  9  is  in  these 
terms  as  bright  as  an  8-year-old  with  a  mental  age  or  12,  both  having 
the  impressive  IQ  of  150. 

The  IQ  of  100  divides  the  population  into  two  roughly  equal  groups. 
This  is  not  a  fact  of  nature  but  an  outcome  of  how  the  tests  were  made. 
Binet  and  his  successors  picked  and  chose  until  they  found  items  that 
the  average  child  at  each  age  could  just  pass,  thus  assuring  that  the 
average  child’s  mental  age  equals  his  chronological  age  and  his  IQ  100. 
The  idea  of  a  mental  age  assumes  that  mental  growth  is  accumulative 
and  consecutive,  so  that  a  child  who  has  mastered  the  items  at  a  given 
age  level  one  year  will  (barring  disease  or  trauma)  continue  to  do  at 
least  that  well  ns  he  ages.  In  this  case  nature,  not  the  testmakers,  meets 
the  condition.  At  each  age  during  childhood  we  can  do  intellectually 
what  we  have  done  before,  adding  competence  rather  than  replacing  it. 
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Binet’s  idea  for  mental  testing  would  not  have  worked  for  grubs  and 
caterpillars,  which  appear  to  lose  their  grasp  of  burrowing  and  cocoon 
spinning  as  they  become  competent  at  flight.  In  other  respects,  too, 
Binet  was  fruitfully  combining  nature  and  artful  design  in  his  tests. 
Items  on  the  test  were  included  only  if  some  children  were  ahead  of 
their  age  in  solving  them,  some  behind,  but  the  largest  number  were 
neither.  Overall,  tne  spread  of  performance  conformed  to  the  bell¬ 
shaped  curve  that  statisticians  call  “normal,'’  with  about  as  many 
superior  children  as  inferior,  but  with  most  crowding  around  the 
average. 

Binet’s  ideas  took  hold  powerfully  and  quickly.  It  was  not  only  m 
France  that  the  average  8-year-old  child  could  just  barely  repeat  ac¬ 
curately  five  digits  read  to  him,  for  the  Binet  scale  was  readily  ex¬ 
ported  to  Belgium,  Great  Britain,  American,  Italy,  and  so  on.  The 
remaikable  expoitability  of  the  tests  was  probably  the  first  convincing 
argument  for  their  soundness.  Items  that  drew  on  bits  of  specific, 
seemingly  arbitrary  knowledge  crossed  national  and  linguistic  bound¬ 
aries  as  easily  as  the  fundamental  tests  of  memory  and  reasoning.  It 
could  be  relied  upon,  for  example,  that  the  average  9-year-old  would 
be  able  to  name  in  order  the  months  of  the  year.  \Vhat  does  this  say 
about  the  IQ  ?  Would  we  downgrade  a  Papuan  child,  raised  in  New 
Guinea,  if  he  could  not  name  the  months?  Clearly  not,  if  his  language 
had  no  such  names  or  had  some  different  scheme  for  cutting  up  the 
year.  Some  of  the  items  on  a  test  are  specific  to  a  culture,  but  that  does 
not  make  them  poor  items.  A  given  test  is  only  for  people  drawn  from 
the  same  general  population  that  the  test  was  standardized  on.  Even  if 
it  is  hard  to  locate  the  precise  boundaries  of  this  general  population, 
a  useful  intelligence  test  should  incorporate  at  least  some  of  tne  mate¬ 
rial  of  a  culture,  or  it  mav  miss  gaging  the  child’s  ability  to  assimilate 
his  surroundings.  Virtually  every  child  grows  up  on  some  culture  or 
another,  and  his  intelligence  score  (if  that  concept  is  to  retain  its 
ordinary  meaning)  must  reflect  his  sensitivity  to  it.  The  Papuan  child 
cknnot  sensibly  bo  tested  on  a  western  intelligence  test.  He  would  do 
poorly,  but  he  would  also  do  poorly  in  most  other  contacts  with  Western 
society.  It  would  not  mean  tnat  he  was  not  intelligent.  It  would  mean 
only  that  he  was  not  meeting  the  underlying  conditions  of  the  test, 
which  assume  that  he  has  been  drawn  from  the  standardizing  popula¬ 
tion.  Analogously,  a  child  who  gets  a  very  high  IQ  after  being  drilled 
by  parents  or  teachers  on  test  items  is  probably  not  all  that  bright, 
and  for  the  same  reason.  Like  any  other  instrument  of  measurement, 
the  IQ  test  must  be  used  according  to  the  directions.  One  does  not  use 
an  oral  thermometer  after  eating  hot  soup  or  sucking  on  ice  cubes — 
not  if  one  wants  to  know  one’s  temperature.  One  may  have  a  fever  with 
a  cool  mouth,  but  the  thermometer  will  not  reveal  it.  So,  the  Papuan 
child  may  be  bright  or  dull  or  average?  but  only  a  test  standardized  in 
his  cultural  environment  can  show  which.  It  is  not  that  “intelligence” 
itself  is  peculiarly  European  or  North  American,  even  if  the  instru¬ 
ment  for  gaging  it  is. 

A  person’s  IQ  is  a  different  sort  of  fact  about  him  than  his  height 
or  his  weight  or  his  speed  in  the  hundred-yard  dash,  and  not  because 
of  the  difference  between  physical  and  mental  attributes.  Unlike 
inches,  pounds,  or  seconds,  the  IQ  is  entirely  a  measure  of  relative 
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standing  in  a  given  group.  No  such  relativism  is  tolerated  for  the  con¬ 
ventional  measures.  Gulliver  may  have  looked  like  a  giant  in  Lilliput 
and  a  mite  in  Brobdingnag,  but  he  was  just  about  70  inches  tall  where- 
ever  he  went.  Relativism  is  tolerated  for  the  IQ  because,  first  of  all, 
we  have  nothing  better.  If  the  testers  came  up  with  something  like  a 
platinum  yardstick  for  mental  capacity,  it  would  quickly  displace  the 
IQ.  Hut  more  than  this  can  be  said  for  the  IQ.  Because  the  group  with 
which  a  child  is  implicity  compared  is  effectively  the  entire  population 
of  Western  society,  there  is  great  stability  to  the  comparison.  The  IQ 
gives  one’s  standing  among  the  people  with  whom  one  will  live.  And 
if  it  can  be  assumed  that  so  large  a  sample  of  mankind  is  reasonably 
representative  of  the  whole,  then  a  relative  measure  is  quite  informa¬ 
tive.  An  IQ  of  100  would  then  indicate  average  intelligence,  compared 
to  people  in  general  and  not  some  small  group;  and  IQ  of  150  would 
denote  high  intelligence,  and  so  on. 

At  around  adolescence,  people  seem  to  stop  acquiring  new  intellectual 
powers,  as  distinguished  from  new  information  or  interests.  For  ex¬ 
ample,  immediate  memory  span  grows  until  the  age  of  15,  but  not 
thereafter.  The  average  person  can  repeat  seven  digits  at  15  or  at  50. 
Other  items  in  the  Binet  scale  similarly  level  off  at  aoout  the  same  age. 
Thus,  if  one  were  to  continue  calculating  IQ  in  the  same  way,  dividing 
a  fixed  mental  age  by  a  growing  chronological  age,  one’s  score  would 
plummet,  reaching  (for  the  average  person)  IQ  50  at  about  the  age 
of  thirty  and  IQ  25  at  the  age  of  60  (assuming  that  the  mental  age  is 
stuck  at  15).  To  avoid  such  nonsense,  some  other  measure  of  relative 
standing  is  often  used  for  adults.  Thus,  instead  of  saying  that  a  man 
has  an  IQ  of  130,  say  instead  that  he  tests  higher  than  96  percent  of 
his  peers,  and  then  define  the  peer  group.  It  can  be  all  American  adults, 
or  Caucasions,  or  college  graduates,  or  members  of  the  United  Auto 
Workers  or  the  League  of  Women  Voters.  In  fact,  since  the  IQ  is 
itself  standardized  on  groups  of  peers  (usually  children),  it  and  the 
percentile  score  are  directly  and  simply  translated  one  into  the  other. 

Binet  invented  the  modern  intelligence  test  without  saying  what 
intelligence  is.  At  first  he  was  trying  to  sort  out  the  mental  defectives; 
later:  he  was  trying  to  rate  all  the  children — defective,  average,  or 
superior.  Some 'rough-and-ready  notion  of  intelligence  lurked  in  the 
background — having  to  do  with  mental  alertness,  comprehension, 
speea,  and  so  on — but  he  was  not  forced  to  defend  an  abstract  defini¬ 
tion  in  order  to  sell  the  idea  of  his  test  to  the  world.  Instead,  he  could 
point  to  how  well  the  test  worked.  Rarely  did  a  bright  child,  as  judged 
bv  the  adults  around  him,  score  poorly,  and  rarely  did  a  poor  scorer 
seem  otherwise  bright.  Occasionally  a  child  would  do  worse  than  ex¬ 
pected  on  the  test  because  a  teacher  had  confused  obedience  with 
brightness,  or  better  than  expected  when  rebelliousness  had  been  mis¬ 
taken  for  stupidity,  but  in  general  most  children  ended  up  about  where 
they  were  expected  to.  The  value  of  the  test  was  that  it  gave  an  objec¬ 
tive  assessment  about  a  child  in  an  hour  or  so,  and  any  trained  techni¬ 
cian  could  administer  it.  With  the  test  as  a  yardstick,  children  who 
knew  no  one  ih  common  could  be  directly  compared,  for  whatever 
purpose. 

Hut  is  intelligence  really  an  attribute,  like  height,  that  can  be  ex¬ 
pressed  in  a  single  number?  Even  granting  that  IQ  is  a  measure  only 
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of  relative  standing,  can  relative  standing  be  given  in  a  single  num¬ 
ber?  Ii  Jimmy  really  altogether  brighter  than  Johnny  if  his  IQ  is 
higher?  Perhaps  Jimmy  is  blighter  as  regards  A,  B,  C,  and  I),  but 
.Johnny  has  him  beaten  on  E,  F,  and  G.  Even  Binet  admitted  that  in¬ 
telligence  was  not  just  one  thing:  otherwise  his  labors  in  creating  a 
test  would  have  been  far  easier.  Once,  when  he  was  speculating  about 
the  nature  of  intelligence,  Binet  mentioned  the  attributes  of  directed- 
ness,  comprehension,  inventiveness,  and  critical  capacity,  which  he 
thought  may  vary  somewhat  independently  from  person  to  person. 
Usually,  however,  he  was  too  busy  with  his  practical  goals  to  dwell 
on  hypotheses. 

Even  ns  Binet  was  developing  the  first  intelligence  scale,  others  were 
grappling  with  the  conceptually  torgher  problem  of  the  structure  of 
intelligence.  The  story  of  the  key  mathematical  discoveries  would  lie 
out  of  place  here,  but  the  highlights  may  Ik*  worth  noting.  An  English¬ 
man  named  Charles  Spearman  resigned  a  commission  in  the  British 
Army  after  serving  in  the  Boer  War  and  set  to  work  on  the  problem. 
Taking  the  intercorrelations  between  scores  on  simple  mental  tests  as 
his  basis,  he  concluded  that  there  was  a  “universal’’  intellectual  ca¬ 
pacity — which  he  lalielled  “g”  for  “general’’ — plus  a  host  of  minor  un¬ 
related  capacities  of  no  great  scope.  The  univei-sal  factor,  he  said, 
premeated  all  intellectual  activity,  while  the  others  were  variously 
absent  or  present  in  any  given  task.  To  be  smart,  for  Spearman,  mainly 
having  lots  of  g.  Although  he  had  some  evidence  for  this  theory,  it 
did  not  endure  even  for  S|>earman,  who  revised  it  after  a  decade  or 
so.  Nevertheless,  his  mathematical  procedures  were  an  essential  link 
lietween  Francis  Gabon’s  formulas  for  assessing  correlation  and  the 
vastly  more  complex  methods  of  “multiple  factor  analysis,”  which  is 
the  contemporary  term. 

Following  Spearman,  the  next  step  was  taken  by  L.  L.  Thurstonc, 
an  American  electrical  engineer  who  left  a  job  in  Edison’s  laboratory 
in  East  Orange,  X.J.,  to  work  on  psychological  measurement.  A  long 
and  illustrious  career,  covering  the 'measurement  not  only  of  intelli¬ 
gence  but  also  of  attitudes,  personality,  sensory  capacity,  motivation, 
and  the  learning  process  was  the  result.  For  intelligence,  Thurstonc 
subdivided  Spearman’s  general  factor,  g,  into  a  set  of  primary  mental 
abilities  (PMA) :  spatial  visualization,  perceptual  ability,  verbal  com¬ 
prehension,  numerical  ability,  memory,  word  fluency,  and  reasoning 
(inductive  and  deductive).  These  are  just  verbal  labels  tagged  on  at 
the  end  of  a  mathematical  procedure  that  really  has  no  verbal  labels 
in  it.  It  would  be  more  precise  (if  less  informative)  to  say  that  Thur- 
stone  found  evidence  for  seven  or  eight-  separate  factors  ns  aspects  of 
intelligence,  and  to  leave  it  at  that.  With  more  powerful  mathematics 
and  more  abundant  data,  Thurstone’s  successors  have  teased  out  new 
factors.  Like  nuclear  physics  with  its  proliferation  of  elementary  par¬ 
ticles,  the  study  of  intelligence  has  suffered  from  its  riches.  Now  there 
are  experts  who  find  evidence  of  over  100  components  in  intelligence, 
and  there  is  no  sign  of  a  limit. 

Thurstone  noted  some  intercorrelations  among  the  primary  mental 
abilities.  People  who  excelled,  for  example,  in  verbal  comprehension 
were  often  high  in  word  fluency.  Other  constellations  also  kept  turn¬ 
ing  up.  Such  correlations  among  the.  factors  themselves  could  signify 
that  mental  abilities  are  hierarchical,  arranged  in  layers.  At  the  very 
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top,  there  may  lie  a  general  intellectual  power,  like  Spearman’s  g,  per¬ 
vading  all  mental  activity.  To  be  smart  means  having  the  power  in 
abundance,  to  be  stupid  means  having  a  shortage,  so  that  all  of  Thur- 
stone's  PM  As  will  be  to  some  degree  correlated.  At  the  next  level 
down,  the  PM  As  break  into  clusters  involving  either  verbal  abilities 
or  numerical  or  logical  abilities.  Then  there  are  the  separate  PMA’s 
themselves,  which  vary  somewhat  independently  despite  their  intercor¬ 
relations.  In  addition  to  being  generally  bright  or  stupid  or  average, 
people  are  verbal,  numerical,  imaginative,  and  so  on.  People  can  be  so 
strong  in  one  factor  or  another  that  they  excel  in  some  areas  without 
any  special  abundance  of  g.  And,  inversely,  some  people  may  be  so 
poorly  endowed  in  one  or  the  other  factors  that  they  appear  occasion¬ 
ally  incompetent,  notwithstanding  substantial  g.  Although  the  hier¬ 
archy  seems  like  a  plausible  theory  of  intelligence,  it  will  remain  hypo¬ 
thetical  until  the  experts  agree  on  its  specific  features — which  has  yet 
to  happen. 

Even  at  best,  however,  data  and  analysis  can  take  us  only  so  far  in 
saying  what  intelligence  is.  At  some  point,  it  becomes  a  matter  of 
definition.  For  example,  we  would  reject  any  intelligence  test  that  dis¬ 
counted  verbal  ability  or  logical  power,  but  how  about  athletic  prowess 
or  manual  dexterity  or  the  ability  to  carry  a  tune  or  qualities  of  heart 
and  character?  More  data  are  not  the  final  answer,  for  at  bottom,  sub¬ 
jective  judgment  must  decide  what  we  want  the  measure  of  intelligence 
to  measure.  So  it  is  for  all  scales  of  measurement — physical  as  well  as 
psychological.  The  idea  of  measuring  length,  weight,  or  time  comes 
first;  the  instrument  comes  thereafter.  And  the  instrument  must 
satisfy  common  expectations  as  well  as  be  reliable  and  practical.  In 
the  case  of  intelligence,  common  expectations  center  around  the  com¬ 
mon  purposes  of  intelligence  testing— predicting  success  in  school,  suit¬ 
ability  for  various  occupations,  intellectual  achievement  in  life.  By  this 
standard,  the  conventional  IQ  test  does  fairly  well.  The  more  com¬ 
plex  measures,  such  as  Thurstone’s  PMA’s,  add  predictive  power  that 
is  sometimes  essential.  As  for  what  intelligence  “really”  is,  tne  concept 
still  has  ragged  edges  where  convenience  and  sheer  intuition  set  bound¬ 
aries  that  will  no  doubt  change  from  time  to  time.  The  undisputed 
territory  has,  however,  become  formidable. 

Most  of  us  get  our  first,  sometimes  our  only  IQ  test  in  school ;  the 
predictive  power  of  the  IQ  is  encountered  first  in  our  school  grades; 
our  teachers  know  our  IQ’s  even  when  our  parents  (let  alone  we  our¬ 
selves)  do  not.  But  for  all  these  connections,  IQ  and  education  are 
only  correlated,  not  identical.  First  of  all,  there  is  the  fact  of  varia¬ 
bility:  at  each  level  of  education,  the  IQs  span  a  broad  range,  and  at 
each*  level  of  IQ  among  adults,  the  amount  of  education  completed 
also  spans  a  broad  range.  Moreover,  school  grades  show  the  effect  of 
the  environment  more  than  IQ’s.  And,  finally,  the  correlation  between 
IQ  and  schooling  shows  up  even  when  the  IQ  is  obtained  from  six-year- 
olds  just  starting  school.  Of  course,  once  a  child  is  known  to  have  a 
high  or  low  IQ,  he  may  live  up,  or  down,  to  his  teachers’  expectations, 
but  even  granting  that  complication,  the  IQ  could  hardly  predict  how 
much  schooling  there  is  going  to  be  in  someone’s  life  if  it  were  itself 
just  a  result  of  schooling. 

The  discrepancies  between  IQ  and  school  grades  are  instructive,  be¬ 
cause  they  follow  a  definite  pattern.  It  is  not  just  that  the  IQ  is  not  an 
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exact,  predictor  of  grades,  but  that  children  with  low  IQ’s  almost 
always  do  poorly  in  school,  while  children  with  high  IQ’s  cover  the 
range  from  excellent  down  to  poor.  For  schoolwork,  as  for  many  other 
correlates  of  the  IQ,  intelligence  is  necessary  but  not  sufficient.  It  is  as 
if  a  high  IQ  offers  merely  the  opportunity  for  scholastic  achievement, 
but  something  more  is  needed  to  exploit  it.  We  can  guess  what  the 
something  more  might  be — interest,  emotional  well-being,  energy — 
but  we  do  not  know.  Other  activities  that  are  correlated  with  IQ — such 
as  success  in  business — also  seem  to  call  on  something  more,  although 
perhaps  not  the  same  extras  as  good  schoolwork  does.  No  doubt  it  takes 
physical  strength  and  stamina  to  be  a  champion  athlete,  but  for  many 
sports  it  takes  some  intelligence  as  well.  To  be  a  successful  actor  may 
take  a  good  appearance  or  voice,  but  no  doubt  also  intellect.  The  ex¬ 
amples  could  be  multiplied  almost  endlessly.  IQ  seems  to  be  the  sine 
qua  non  for  an  extraordinary  variety  of  successes,  but  for  virtually 
nothing  practical  is  it  the  sole  requirement. 

lint  still,  what  is  it?  Even  if  it  is  not  just  schooling,  may  it  not  be 
a  cryptic  index  of  membership  in  the  middle  and  upper  classes,  as 
many  critics  argue?  We  often  hear  that  both  IQ  and  successful  edu¬ 
cation,  and  all  the  other  correlates,  follow  from  the  more  basic  fact 
of  social  origin.  To  this  criticism  there  is  no  short  and  simple  answer. 
The  correlation  between  IQ  and  social  class  (usually  defined  in  terms 
of  occupation,  income,  and  patterns  of  personal  association)  is  un¬ 
deniable,  substantial,  and  worth  noting.  A  cautious  conclusion,  based 
on  a  survey  of  the  scientific  literature,  is  that  the  upper  class  scores 
about  30  IQ  points  above  the  lower  class.  A  typical  member  of  the 
upper  class  gets  a  score  that  certifies  him  as  intellectually  “superior,” 
while,  a  typical  member  of  the  lower  class  is  a  shade  below  average 
(that  is,  below  IQ  100).  Precise  values  cannot  be  taken  too  literally, 
for  they  depend  on  somewhat  arbitrary  definitions  of  social  class  and 
on  which  particular  IQ  test  is  used,  but  the  basic  finding  is  beyond 
dispute.  Depending  on  whether  one  is  for  or  against  testing,  one  will 
see  this  class  difference  as  a  weakness  either  in  the  intellect  of  the 
underprivileged  or  in  the  testers  definition  of  intelligence.  But  in 
either  case,  there  is  no  basis  for  assuming  that  no  poor  people  have 
high  IQ's.  On  the  contrary,  many  members  of  the  lower  class  must 
have  superior  IQ's,  notwithstanding  the  low  overall  average.  Recall, 
that,  by  design,  there  are  as  many  people  above  IQ  100  as  below. 
In  contrast,  the  social  scale  is  definitely  lopsided,  with  many  more  at 
the  bottom  than  at  the  top  even  in  aflluent  America.  Only  about  10 
percent  of  our  people  meet  the  criteria  for  the  upper  and  upper-middle 
classes,  while  about  65  percent  are  in  the  working  class  and  below, 
with  the  remainder  in  between.  But  only  50  percent  of  the  people 
have  subnormal  (below  100)  IQ’s.  And  so,  there  must  be  at  least 
15  percent  of  our  population  in  the  bottom  classes  with  supranormal 
(above  100)  IQ’s. 

It  is  one  thing  to  note  the  correlation  between  social  class  and  IQ 
but  something  tdse  to  explain,  or  even  interpret  it.  It  does  not  prove 
that  the  IQ  is  caused  by  social  class,  any  more  than  it  proves  the 
reverse — that  social  class  is  caused  by  IQ.  More  information  is  needed 
to  sort  out  the  possibilities.  Since  a  family's  social  standing  depends 
partly  on  the  Ibreadwinner’s  livelihood,  there  might  be  a  further 
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correlation  between  IQ  and  occupation.  A  large  sample  of  enlisted 
men  in  the  Air  Force  in  World  War  II,  drawn  from  74  different 
civilian  occupations,  revealed  in  detail  the  expected  IQ  differences. 
Here  are  some  of  the  findings,  culled  from  a  study  by  T.  W.  Harrell 
and  M.  S.  Harrell  published  in  1945  in  a  periodical  called  Educational 
and  Psychological  Measurement : 


Rank  in  list  of 
74  occupations 

Civilian  occupation 

Average  l.Q. 

i.._. . 

.  Accountant _ _ _ 

.  128. 1 

5 _ _ 

.  Auditor _ _ _ 

_  125. 9 

10 _ 

.  Draftsman _ _ 

_  122. 0 

15 . 

.  Sales  manager . . 

_  119.0 

20 . . 

.  Clerk-typist.. . 

_  116.8 

25 . 

.  Radio  repairman . 

_  115.3 

30 _ 

.  Laboratory  assistant . . 

_  113.4 

35 . 

.  Musician . . . 

.  110.9 

40 . 

.  Sales  clerk . . . . 

_  109. 2 

45 . . 

.  Power  lineman.. . 

_  107. 1 

50 . . 

.  Riveter _ _ _ 

.  104. 1 

55 . . 

.  Bartender . . . 

_  102. 2 

60 . . 

.  Molder _ _ _ 

_  101. 1 

65 . 

.  Baker _ _ _ 

_  97. 2 

70 . . . 

Lumberjack . . 

_  94. 7 

74 _ 

Teamster . . 

_  87. 7 

Each  occupation  has  a  range  of  IQ’s:  not-so-bright  accountants 
and  very  bright  bakers  are  far  from  unknown.  But  just  as  for  good 
grades  m  school,  a  high  IQ  is  necessary  for  some  occupations,  even 
if  it  is  not  sufficient.  For  example,  among  the  74  civilian  occupations 
that  turned  up  in  the  group,  public  relations  proved  to  have  the  fourth 
highest  average  IQ,  with  the  top  IQ  an  impressive  149.  The  top  truck 
driver  also  registered  149,  but  truck  drivers  averaged  67  in  the  list  of 
occupations,  close  to  the  bottom  with  lumberjacks  and  teamsters.  The 
lowest  PR  man  had  an  IQ  of  100,  while  the  dullest  truck  driver  tested 
an  almost  unbelievable  16 — essentially  no  tested  intelligence  at  all.  So 
it  was  in  general.  The  more  prestigious  occupations — law,  engineering, 
science,  public  relations,  and  so  on — seem  to  require  a  certain  minimum 
IQ,  well  above  the  minimum  for  the  less  prestigious  occupations — 
for  the  bakers,  chauffeurs,  barbers.  As  far  as  IQ  alone  is  concerned, 
virtually  anyone  can  be,  for  example,  a  welder,  but  half  of  mankind 
(the  half  below  IQ  100)  is  not  eligible  for  auditing,  even  if  the  bright¬ 
est  welder  may  equal  the  brightest  auditor  in  IQ. 

In  this  characteristic  way.  then,  IQ  affects  one’s  occupation.  And 
it  is  obvious  that  occupation  a  ffectsones  social  standing.  It  then  follows 
logically  that  IQ  affects  social  standing.  When  people  are  asked  to 
rate  the  prestige  of  different  occupations,  they  turn  up  with  lists  that 
look  very  much  like  the  lists  based  on  average  IQ’s — tne  professionals 
at  the  top,  the  laborers  at  the  bottom,  and  the  minor  businessmen  and 
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white-collar  workers  in  the  middle.  These  ratings  have  been  as  stable  as 
the  corresponding  data  on  the  IQ,  in  both  America  and  Europe,  and 
according  to  people  up  and  down  the  social  scale. 

The  ties  among  IQ,  occupation,  and  social  standing  make  practical 
sense.  The  intellectual  demands  of  engineering,  for  example,  exceed 
those  of  ditch  digging.  Hence,  engineers  are  brighter,  on  the  average. 
If  virtually  anyone  is  smart  enough  to  be  a  ditch  digger,  and  only  half 
the  people  are  smart  enough  to  be  engineers,  then  society  is,  in  effect, 
husbanding  its  intellectual  resources i>y  holding  engineers  in  greater 
esteem  ana  paying  them  more.  The  critics  of  testing  say  that  the  cor¬ 
relations  between  IQ  and  social  class  show  that  the  IQ  test  is  con¬ 
taminated  by  the  arbitrary  values  of  our  culture,  giving  unfair  ad¬ 
vantage  to  those  who  hold  them.  But  it  is  probably  no  mere  coincidence 
that  those  values  often  put  the  bright  people  in  the  prestigious  jobs. 
By  doing  so,  society  expresses  its  recognition,  however  imprecise,  of  the 
importance  and  scarcity  of  intellectual  ability. 

Binet’s  first  scale  served  the  humanitarian  goal  of  getting  retarded 
children  into  schools  that  would  help  them.  But  the  test  can  also  be 
used  to  spot  exceptionally  gifted  children,  for  their  own  sake  and 
society’s.  If  the  tests  work,  then  gifted  children  should  grow  up  to 
become  unusually  accomplished  adults,  just  as  the  reverse  is  true  at 
the  other  end  of  the  scale. 

The  top  of  the  scale  provided  the  subject  of  a  massive  longitudinal 
study  by  Lewis  M.  Terman  and  his  associates  at  Stanford  University. 
For  almost  40  years,  they  followed  the  lives  of  a  large  group  of  gifted 
people,  publishing  their  results  in  five  volumes  between  1925  ana  1959 
under  the  general  title  of  “Genetic  Studies  of  Genius.”  The  plan  of 
the  study  was  simple :  find  a  large  group  of  young  children  with  excep¬ 
tionally  high  IQ’s,  record  as  many  potentially  interesting  and  useful 
additional  facts  about  them  as  practicable,  and  then  follow  the  course 
of  their  lives.  Terman  and  his  staff  found  slightly  more  than  1,500 
California  children  whose  IQ’s  averaged  about  150.  (Because  they 
used  different  intelligence  scales  for  some  of  the  children,  no  precise 
average  figure  can  be  given.)  This  was  no  small  achievement  in  itself, 
for  an  IQ  of  150  or  greater  is,  a  rarity,  possessed,  on  the  average,  by 
the  smartest  child  in  a  randomly  selected  group  of  about  200.  Most 
of  the  children  were  between  the  ages  of  8  and  12  when  chosen,  but 
there  were  also  some  younger  anaa  some  recruited  in  high  schools. 

Right  from  the  start  the  findings  were  informative.  For  example, 
highly  bright  boys  were  easier  to  locate  than  highly  bright  girls.  And 
the  disparity  increased  slightly  with  age,  suggesting  that  whatever 
the  TQ  is,  boys  maintain  it  better  than  girls.  For  this  reason,  the 
final  sample  Had  857  boys  and  671  girls.  The  children,  mainly  from 
urban  public  schools,  definitely  .did  not  represent  the  ethnic  of  social 
composition  of  their  communities.  Compared  to  the  population  from 
which  they  were  drawn,  there  was  an  enormous  (over  tenfold)  excess 
of  the  children  of  fathers  in  the  professions  and  an  even  more  marked 
scarcity  (only  .013)  of  the  children  of  laborers,  echoing  once  again 
the  correlation  between  IQ  and  social  class.  In  addition,  the  sample 
contained  an  excess  of  Western  and  Northern  Europeans  and  Jews, 
and  a  shortage  of  Latins,  non- Jewish  Eastern  Europeans,  and  Negroes. 
Since  the  communities  sampled  had  relatively  few  Orientals,  it  was 
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hard  to  tell  whether  too  few,  too  many,  or  just  the  right  number  of 
gifted  Oriental  children  turned  up,  statistically  speaking. 

The  children  were  nonrepresentative  physically  as  weU  as  intellec¬ 
tually,  ethnically,  and  socially.  They  tended  to  be  taller,  heavier,  more 
broad-shouldered,  stronger  in  hand  grip,  larger  in  the  vital  capacity  of 
their  lungs,  and  somewhat  earlier  in  their  sexual  maturity  than  chil¬ 
dren  in  tne  general  population.  The  physical  differences,  though  not 
large,  were  large  enough  to  counter  the  stereotype  of  the  fragile  book¬ 
worm.  Not  surprisingly,  the  gifted  children  dm  better  in  school  than 
their  classmates,  but  mainly  in  subjects— like  reading  and  arithmetic — 
that  seem  to  call  on  intelligence.  In  subjects  like  woodworking  or  sew¬ 
ing.  the  gifted  children  enjoyed  no  particular  advantage.  They  most 
often  liked  precisely  the  subjects  that  the  other  children  most  often 
disliked,  such  as  reading  and  arithmetic.  At  7  years  of  age  the  gifted 
children  were  already  reading  books  at  a  higher  rate  than  the  average 
child  of  15.  And  even  in  spoils  they  outdid  their  classmates,  knowing 
more  about  the  games  of  childhood  and  knowing  about  them  earlier. 
Finally,  even  in  tests  of  “character*’ — honesty,  tendency  toward  over¬ 
statement,  trustworthiness,  and  the  like — the  gifted  children  showed 
their  precocity.  At  9  or  10  years,  they  had  reached  the  “moral  develop¬ 
ment,  by  those  no  doubt  quaint  standards,  of  the  average  child  of  13 
or  14. 

Children  with  IQ's  of  lf>0  or  so  are,  then,  sjjecial.  But  the  big  ques¬ 
tion  is  whether  they  mature  into  something  special,  for  that  would  be 
the  proper  test  of  intelligence  testing.  Did  the  IQ  make  the  difference 
it  should  have  made  i  At  last  assessment,  the  sample  had  reached  their 
middle  forti?s,  about  35  years  after  their  selection  for  the  study.  The 
death  rate  in  the  sample  liad  been  less  by  a  third  tliun  that  in  the  gen¬ 
eral  population,  with  fatal  accidents  quite  uncommon.  Childhood  de¬ 
linquency,  criminal  convictions,  and  alcoholism  are  all  strikingly  rare 
in  the  sample.  More  common,  and  benign,  maladjustments  are  not  so 
rare,  with  the  women  showing  slightly  more  emotional  trouble  than 
the  men.  It  may  be  a  psychological  burden  to  be  so  bright  a  woman  in 
our  culture,  but  this  is  pure  speculation.  In  any  event,  not  mu.  h  can  be 
made  of  the  differences  in  minor  mental  disturbance  between  the  sam¬ 
ple  and  the  general  population. 

About  70  percent  of  the  sample  finished  college,  men  ahead  of  women 
by  a  couple  of  |>ercentage  points.  This  should  dc  compared  with  the  8 
percent  of  their  contemporaries  in  the  general  population  who  finished 
college  (the  1930-40  college  generation).  Out  of  the  more  than  1,500 
in  the  sample,  only  1 1  did  not  finish  high  school,  and  of  these,  eight 
went  to  professional  or  trade  school.  Forty  percent  of  the  male  college 
graduates  earned  law,  medical,  or  Ph.  I).  degrees,  .nd  over  half  of  all 
the  college  graduates  have  at  least  some  postgraduate  training.  There 
are,  proportionately,  five  times  as  many  Pit.  I).’s  in  the  sample  as  in  the 
population  of  college  graduates  in  general.  As  expected,  the  sample  ex¬ 
celled  in  college :  80  |>ereent  averaging  Ii  or  better  in  their  courses,  and 
more  than  35  percent  graduating  with  honors  (Phi  Beta  Kappa,  cum 
laude,  or  the  like).  In  addition  to  their  academic  degrees,  the  sample 
has  earned  a  disproport  ionately  large  number  of  professional  licenses — 
CPA’s,  Fellows  of  the  American  Board  of  Surgery,  Fellows  of  the 
American  Institute  of  Architects,  and  so  on. 
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The  10  most  common  occupations  among  the  men  are  not  the  common 
lot  in  our  society :  lawyers  nrst,  followed  by  college  faculty  members, 
engineers,  physicians,  school  administrators  or  teachers,  chemists  and 
physicists,  authors,  architects,  geologists,  and  clergymen.  AH  told, 
over  85  percent  of  the  workingmen  became  either  professionals  or 
managers  in  business  and  industry,  with  the  first  category  the  larger. 
At  the  other  end  of  the  occupational  scale,  only  about  3  percent  became 
semiskilled  laborers  or  farmers,  and  virtually  none  unskilled  laborers. 
The  men  are  bunched  at  the  top  of  the  scale  of  occupations,  just  as  they 
are  at  the  top  of  the  scale  of  IQ.  And  the  sample  outperforms  not  only 
the  population  in  general,  but  also  the  average  college  graduate.  The 
run-of-the-mill  college  graduate  has  a  5  percent  chance  of  becoming  a 
semiskilled  or  unskilled  laborer;  the  sample's  college  graduate  has  a 
chance  of  only  0.5  percent,  a  tenfold  reduction. 

Even  with  the  relatively  fewer  employed  women  than  men  in  the 
sample,  the  distinction  of  employment  still  shows.  Approximately  two 
thirds  of  the  working  women  held  professional  positions — in  universi¬ 
ties,  school  and  welfare  systems,  journalism,  medical  and  paramedical 
professions,  and  so  on.  iii  addition,  most  of  the  women  were  married 
and  raising  children.  The  antifeminist  threat  that  the  education  of 
women  could  remove  the  brightest  potential  mothers  from  the  breed¬ 
ing  stock  receives  no  support,  in  these  results. 

In  addition  to  everything  else,  a  high  IQ  pays  in  money.  The  aver¬ 
age  professional  or  managerial  limn  in  the  sample  was  earning  about 
$10,500  in  1954,  compared  to  a  national  average  of  about  $6,000  for 
those  occupations.  Even  the  semiskilled  and  clerical  workers  in  the 
sample  were  outearning,  by  about  25  percent,  the  general  averages  for 
the  same  jobs.  The  total  family  income  for  the  sample  more  than 
doubled  that  for  white,  urban  American  families  of  roughly  the  same 
socioeconomic  status.  About  30  percent  of  the  families  in  the  sample 
earned  more  than  $15,000  a  year  in  1954,  compared  to  only  1  jiercent 
for  ordinary  families  in  the  same  general  socioeconomic  class.  The 
sample  shows  the  economic  advantages  of  a  high  IQ,  after  discount¬ 
ing  education,  race,  occupation,  and  geography. 

In  the  general  population,  income  and  education  correlate  highly. 
One  encounters,  from  time  to  time,  est  imates  of  how  much  a  high  school 
diploma  or  a  bachelor's  degree  should  add  to  one's  paycheck.  No  doubt 
atxnit  the  facts — more  higlily  educated  people  make  more  money — but 
the  interpretation  is  arguable.  The  usual  interpretation  assumes  that 
a  given  man  with  some  higher  education  would  earn  more  than  the 
same  man  without  the  education.  But  that  is  not  really  what  the  data 
show,  for  we  do  not  know  whether  the  people  who  have  the  extra 
education  are  the  same  in  other  ways  as  those  who  do  not.  Suppose,  for 
the  sake  of  relevance,  that  income  really  depended  more  on  IQ  than 
on  education.  8up])ose  further  that  the  amount  of  schooling  also  de¬ 
pended  on  IQ.  Educated  people  would  then  earn  more  not  because  they 
were  more  educated  (which  they  would  also  be)  but  because  they  were 
smarter  (had  a  higher  IQ).  To  disentangle  the  complex  factors  in 
society  at  Inrge  and  find  out  what  causes  what,  simple  correlations  are 
not  enough.  We  need  to  know  if  income  would  be  correlated  with  IQ 
if  education  were  held  constant,  or  conversely  if  income  would  be 
correlated  with  education  if  IQ  were  held  constant.  Ter  man's  high 
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IQ  sample  is  n  step  in  this  direction,  for  it  allows  us  to  see  w’hether 
income  depends  on  education  when  IQ  is  held  constant  at  the  virtual 
too  of  tho  scale. 

High  school  graduates  in  the  Terman  sample  were  earning  about 
as  much  as  the  college  graduates  with  a  bachelor’s  degree.  Further 
schooling  beyond  tho  Dacnelor's  did  improve  income  somewhat.  How¬ 
ever,  of  the  six  men  with  the  highest  incomes  (ranging  upward  of 
$100,000  a  year)  only  one  finished  college.  The  highest  annual  income 
of  all,  $400,000  for  the  last  year  reported,  was  earned  by  a  man  who 
had  had  no  college  whatever.  In  other  words,  if  very  high  income  is 
your  goal,  and  you  have  a  high  IQ,  do  not  waste  your  time  with 
formal  education  beyond  high  school.  For  this  particular  sample^  edu¬ 
cation  did  not  unequivocally  add  to  income,  as  most  often  claimed. 
Perhaps  for  people  of  more  ordinary  talents  the  connection  is  straight¬ 
forward,  but  the  study  shows  that  while  IQ  definitely  affects  income, 
education  may  not. 

Not  just  the  economic  facts  of  life  were  gathered.  When  the  men 
were  asked  about  their  state  of  mind,  almost  90  percent  said  that  they 
were  at  least  fairly  content,  and  virtually  half  were  finding  “deep  sat¬ 
isfaction’’  in  their  lives.  Only  6  percent  reported  discontentment.  The 
more  prosperous  men  were  generally  the  more  contended.  When  the 
men  were  asked  to  estimate  now  well  they  were  living  up  to  their  in¬ 
tellectual  abilities,  there  was  again  a  correlation  between  satisfaction 
and  income.  The  average  yearly  wage  of  those  who  said  they  were 
“fully”  living  up  to  their  capacities  was  almost  $12,000,  while  the  group 
least  satisfied  was  making  less  than  $5,000  per  year. 

Women  8  salaries  were  substantially  lower  than  the  men’s  and  did 
not  correlate  with  contentment.  Notwithstanding  their  poorer  sal¬ 
aries,  on  an  average,  the  women  reported  greater  satisfaction  in  their 
lives  than  the  men.  The  housewives,  who  were  earning  less  money  than, 
anyone  else,  expressed  about  as  much  satisfaction  as  any  other  group 
in  the  sample.  There  is  little  here  to  support  the  feminist  argument 
that  a  housewife's  life  is  intolerable,  especially  for  educated,  intelligent 
women.  It  would  be  hard  to  pick  a  brighter  group  than  the  women  in 
this  study,  yet  they  seemed  to  be  adjusting  easily  to  their  lot.  To  give 
but  one  example  of  the  many  striking  cases,  a  woman  whose  IQ  of 
192  places  her  close  to  the  top  of  the  entire  sample,  and  whose  retested 
intelligence  at  maturity  was  again  virtually  at  tne  top,  was  raising 
eight  children,  including  three  sets  of  twins.  According  to  the  account 
at  the  latest  report,  she  nad  no  outside  activity  at  that  time  other  than 
an  interest  in  the  PTA,  but  was  apparently  content,  if  not  serene.  Of 
course,  such  tranquillity  may  be  gone  now,  15  years  later. 

The  enormous  harvest  from  the  sample  in  their  middle  forties  in¬ 
cluded  about  2,000  scientific  and  technical  articles,  60  books,  33  novels, 
375  short  stories  or  plays,  325  miscellaneous  publications,  230  patents, 
not  to  mention  the  hundreds  of  radio  and  television  scripts,  newspaper 
stories,  pieces  of  art  and  music.  Their  names  turn  up  disproportion¬ 
ately  often  in  comriilations  of  our  effective  people — in  “Who’s  Who, 
American  Men  of  science,”  the  National  Academy  of  Sciences,  and  so 
on.  They  are  active  in  P.T.A.,  clubs,  hobbies.  They  vote  far  more  faith¬ 
fully  (over  90  percent  of  the  time  in  national  elections)  than  the 
general  population  (and  are  somewhat  more  conservative).  By  the 
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mid-1950s,  they  had  spawned  (with  spouses  who  where  themselves  sig¬ 
nificantly  brighter  than  average)  about  2,500  children  whose  average 
IQ  appeal's  to  be  above  130 — not  as  brilliant  as  their  exceptional  par¬ 
ents,  nut  still  among  the  top  5  percent  of  the  population.  Even  in  tncir 
mid-forties,  the  snmplo  continued  to  test  within  the  top  1  percent  of  the 
general  population  in  intelligence,  whether  or  not  they  nad  been  suc¬ 
cessful  in  their  careers.  No  doubt  the  predictive  power  of  the  IQ  is 
outlasting  the  first  35  years  of  the  study. 

No  single  study  is  beyond  criticism,  not  even  this  massive  enterprise 
by  Terman  and  his  associates.  Critics  can  point  to  the  possibility  of 
hidden  biases  in  the  original  selection  of  the  children.  Not  every  child 
in  the  California  schools  was  tested,  only  those*  who  looked  “promising” 
for  one  reason  or  another.  The  final  section  employed  just  the  IQ,  but 
the  prescreening  may  indeed  have  been  a  source  of  bias.  Later  esti¬ 
mates  uncovered,  however,  only  a  few  children  missed  this  way,  cer¬ 
tainly  not  enough  to  change  the  general  conclusions  about  the  predic¬ 
tiveness  of  IQ.  Critics  may  also  wonder  how  people  are  affected  by 
living  included  in  this  select  group.  Are  they  impelled  to  excel,  or  are 
they  stunted  by  anxiety  i  Judging  from  all  the  other  data  showing  cor¬ 
relations  between  IQ  rid  achievement,  the  sample  seems  to  lie  aland 
normal  for  an  IQ  of  150.  Whatever  the  flaws  in  the  study,  there  can  la* 
no  reasonable  doubt  alanit  its  main  conclusion.  An  IQ  test  can  la* 
given  in  an  hour  or  two  to  a  child,  and  from  this  infinitesimally  small 
sample  of  his  output,  deeply  important  predictions  follow — alanit 
sehoolwork,  occupation,  income,  satisfaction  with  life,  and  even  life  ex¬ 
pectancy.  The  predictions  are  not  |a*rfect.  for  other  factors  always 
enter  in.  but  no  other  single  factor  matters  as  much  in  as  many  spheres 
of  life. 

Terman  was  unapologetic  alanit  where  he  thought  IQ  comes  from. 
He  believed  in  the  inheritance  of  IQ,  at  least  to  a  considerable  degree. 
Bluntly,  but  not  dogmatically,  he  wrote  in  1925: 

There  are  .  .  .  many  persons  who  lielieve  that  intelligence 
quotients  can  lie  manufactured  to  order  by  the  application 
of  suitable  methods  of  training.  There  are  even  prominent 
educators  and  psychologists  who  are  inclined  to  regard  such 
a  ja*dagogical  feat  as  within  the  realm  of  possibility,  and  no 
one  knows  that  it  is  not.  If  it  is  possible  it  is  time  we  were 
finding  out.  (’(inclusive  evidence  as  to  the  extent  to  which 
IQ’s  can  lie  artificially  raised  could  lie  supplied  in  a  few  years 
by  an  experiment  which  would  cost  a  few  hundred  thousand 
or  nt  most  a  few  million  dollars.  The  knowledge  would  prob¬ 
ably  lie  worth  to  humanity  a  thousand  times  that  amount. 

The  opening  paragraphs  of  the  disturbing  and  controversial  article 
by  Prof.  Arthur  R.  Jensen  of  the  University  of  California,  Berkeley, 
could  be  taken  as  the  equally  blunt  answer  to  Termini's  challenge,  44 
years  later. 

Compensatory  education  has  lieen  tried  and  it  apparently 
has  failed. 

Compensatory  education  has  lieen  practiced  on  a  massive  . 
scale  for  several  years  in  many  cities  across  the  Nation.  It 
began  with  auspicious  enthusiasm  and  high  hopes  of  edu- 
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cators.  It  had  unprecedented  support  from  Federal  funds. 

It  had  theoretical  sanction  from  social  scientists  espousing 
the  major  underpinning  of  its  rationale:  the  “deprivation 
hypothesis,"  according  to  which  academic  lag  is  mainly  the 
result  of  social,  economic,  and  educational  deprivation  and 
discrimination — an  hypothesis  that  has  met  with  wide,  un¬ 
critical  acceptance  in  the  atmosphere  of  society's  growing 
concern  about  the  plight  of  minority  groups  and  the  economi¬ 
cally  disadvantaged. 

The  chief  goal  of  com|)ensatory  education — to  remedy  the 
educational  lag  of  disadvantaged  children  and  thereby  nar¬ 
row  the  achievement  gap  lietween  “minority”  and  “majority” 
pupils— has  been  utterly  unrealised  in  any  of  the  large  com¬ 
pensatory  education  programs  that  have  been  evaluated  so 
far. 

And  the  reason,  Jensen  goes  on  to  say,  why  comi>ensatory  education 
has  failed  is  that  it  has  tried  to  raise  IQ's  which,  he  argues,  are  more  a 
matter  of  inheritance  than  environment,  and  therefore  not  very 
amenable  to  corrective  training.  What  evidence  has  he  for  this  un¬ 
expected  and  unpopular  conclusion  ? 

The  problem  with  nature  and  nurture  is  to  decide  which— inherit¬ 
ance  or  environment — is  primary,  for  the  IQ  is  exclusively  the  result 
of  neither  one  alone.  Advocates  of  environment — the  clear  majority  of 
those  who  express  themselves  publicly  on  the  subject — must  explain 
why  IQ's  usually  stay  about  the  same  during  most  people's  lives  and 
also  why  high  or  low  IQ’s  tend  to  run  in  families.  Those  facts  could 
easily  be  construed  us  signs  of  a  genetic  basis  for  the  IQ.  The  usual 
environmentalist  answer  nrgues  that  IQ's  remain  the  same  to  the  ex¬ 
tent  that  environments  remain  the  same.  If  you  are  lucky  enough  to 
be  well-born,  then  your  IQ  will  show  the  benefits  of  nurturing,  which, 
in  turn,  gives  you  an  advantage  in  the  com|>etition  for  success.  If,  on 
the  other  hand,  you  are  blighted  with  poor  surroundings,  your  mental 
growth  will  be  stunted  and  you  are  likely  to  be  stuck  at  the  bottom  of 
the  social  ladder.  By  this  view,  parents  bequeath  to  their  children  not 
so  much  the  genes  for  intelligence  as  the  environment  that  will  pro¬ 
mote  or  retard  it. 

In  one  plausible  stroke  the  environmetalist  arguments  seetm  to  ex- 

Elain,  therefore,  not  only  the  stability  of  the  IQ  but  also  the  similarity 
Btween  parents  and  children.  The  case  is  further  strengthened  by 
arguing  that  early  training  fixes  the  IQ  more  firmly  than  anything  we 
know  how  to  do  later.  Ana  then  to  cap  it  off,  the  environmentalist  may 
claim  that  the  arbitrary  social  barriers  in  our  society  trap  the  under¬ 
privileged  in  their  surroundings  while  guarding  the  overprivileged 
in  theirs.  Anyone  who  accepts  this  series  of  arguments  is  unshaken  by 
Jensen’s  reminder  that  compensatory  education  lias  failed  in  the  United 
States,  for  the  answer  seems  to  be  ready  and  waiting.  To  someone  who 
believes  in  the  environmental  theory,  the  failure  of  compensatory  ed¬ 
ucation  is  not  disproof  of  his  theory,  but  rather  a  sign  that  we  need 
more  and  better  special  training  earlier  in  a  person’s  life. 

To  be  sure,  it  seems  obvious  that  poor  and  unattractive  surround¬ 
ings  will  stunt  a  child’s  mental  growth.  To  question  it  seems  callous. 
But  even  if  it  is  plausible,  how  do  we  know  it  is  true?  By  what  evi- 


denoe  do  wo  test  Hie  environmentalist  doctrine?  The  simplest  possible 
assessment  of  the  inherited  factor  in  IQ  is  with  identical  twins,  for 
only  environmental  differences  can  turn  up  between  people  with  iden¬ 
tical  genes.  In  an  article  recently  published  in  the  periodical  “Be¬ 
havior  Genetics,”  Professor  Jensen  surveys  four  major  studies  of 
identical  twins  who  were  reared  in  separate  homes.  Most  of  the  twins 
had  lx*en  separated  by  the  age  of  (5  months,  and  almost  all  bv  the  age 
of  2  years.  The  twins  were  Caucasians,  living  in  England,  Denmark, 
and  the  United  States — all  told,  1*22  pairs  of  them.  The  overall  IQ  of 
of  the  214  individuals  was  alxnit  !)7,  slightly  lower  than  the  standard 
100.  Identical  twins  tend  to  have  slightly  depressed  IQ's,  perhaps 
owing  to  the  prenatal  hazards  of  twindom.  The  244  individuals 
spanned  the  range  of  IQs  from  03  to  132,  a  range  that  brackets  most 
of  humanity— or  to  Ik*  more  precise,  07  percent  of  the  general  popula¬ 
tion  on  whom  intelligence  tests  have  lx*en  standardized. 

Being  identical  twins,  the  pairs  shared  identical  genetic  endowments, 
but  their  environments  could  have  been  as  different  as  those  of  random 
paire  of  children  in  the  society  at  large.  Nevertheless,  their  IQ’s  cor¬ 
related  by  alxnit  85  percent,  which  is  more  than  usual  1x4 ween  ordinary 
siblings  or  even  fraternal  twins  growing  up  together  with  their  own 
families.  It  is,  in  fact,  almost  as  big  as  the  correlations  lx*tween  the 
heights  and  weights  of  these  twins,  which  were  04  jx*rcent  and  88  jx*r- 
cent-  respect ivelv.  Even  environmentalists  would  expect  separately 
raised  twins  to  look  alike,  but  these  results  show  that  the  IQ  s  match 
almost  as  well.  Of  coui-se  if  the  environment  alone  set  the  IQ.  the  cor- 
relations  should  have  lieen  much  smaller  than  85  jiercent.  It  would, 
however,  Ik*  rash  to  leap  to  the  conclusion  that  the  85  jx*reent  correla¬ 
tion  is  purely  genetic,  for  when  twins  are  placed  into  separate  homes, 
they  might  well  lx*  placed  into  similar  environments.  The  children  had 
lx*en  separated  not  for  the  edification  of  psychologists  studying  the 
IQ,  but  for  the  weighty  reasons  that  break  families  up^-illness, 
poverty,  death,  parental  incapacity,  and  so  on — and  the  accidents  of 
separation  may  not  have  yielded  well -designed  experiments.  Some  of 
the  pail's  were  no  doubt  raised  by  different  branches  of  the  same  fam¬ 
ily.  perhaps  assuring  them  considerable  environmental  similarity  any¬ 
way.  In  such  eases,  the  correlation  of  85  percent  would  not  lx*  purely 
genetic,  but  at  least  partly  environmental.  Fortunately  for  our  state  of 
knowledge,  one  of  the  four  studies  examined  by  Jensen  included  rat¬ 
ings  of  the  foster  homes  in  terms  of  the  breadwinner’s  (X'cupation.  Six 
categories  snfliced :  higher  professional,  lower  professional,  clerical, 
skilled,  semiskilled,  unskilled.  Now.  with  this  classification  of  homes, 
we  know  a  little  alxnit  whether  the  twins  were  raised  in  homes  with  a 
similar  cultural  ambience.  To  the  extent  that  the  environment  in  a 
home  reflects  the  breadwinner’s  occupation,  the  answer  is  unequivocally 
negative,  for  there  was  literally  no  general  correlation  in  the  occupa¬ 
tional  levels  of  the  homes  into  which  the  pail's  were  separated.  At  least 
for  this  one  study — which  happened  to  lx*  the  largest  of  the  four — the 
high  correlation  in  IQ  resulted  from  something  besides  a  social-class 
correlation  in  the  foster  homes,  most  likely  the  shared  inheritance. 

Twins  raised  apart  differ  on  the  average  by  about  seven  jxrints  in 
IQ.  Two  people  cnosen  at  random  from  the  general  jmpulation  differ 
by  seventeen  points.  Only  four  of  the  122  pail's  of  twins  differed  by  as 
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much  ns  17  points.  Ordinary  siblings  raised  in  the  same  household  dif¬ 
fer  by  12  points.  Only  1!)  of  the  122  twin  pairs  differed  by  as  much  as 
that.  And  finally,  fraternal  twins  raised  in  the  same  home  differ  by  an 
average  of  11  points,  which  was  equaled  or  exceeded  by  only  23  of  the 
122  paim  In  other  words,  more  than  four  times  out  of  five  the  differ¬ 
ence  between  identical  twins  raised  apart  fell  short  of  the  average  dif¬ 
ference  between  fraternal  twins  raised  together  by  their  own  parents. 
-»  At  the  same  time,  those*  separated  twins  were  not  so  similar  in  school- 
work.  Identical  twins  raised  together  resemble  each  other  in  both  IQ 
and  school  grades.  When  twins  are  separated,  their  IQ’s  remain  quite 
close*,  but  their  grades  diverge*.  It  seems  thnt  school  performance  re¬ 
sponds  to  the  environment  substantially  more  than  does  the  IQ,  al¬ 
though  neither  one*  is  solely  the  outcome  of  either  nature  or  nurture. 

The  comparison  bet  ween  IQ  and  gmelcs  was  one  theme  of  Jensen  s 
controversial  earlier  article.  “How  Much  Can  We  Boost  IQ  and 
Scholastic  Achievement  ?’\  which  apjH*areel  in  the  winter  of  1969  in  the* 
Harvard  Educational  Review.  Jensen  answered  the  title’s  rhetorical 
question  about  IQ  with  a  scholarly  and  circumspect  form  of  “not 
very  much.”  The  article  is  cautious  and  detailed,  far  from  extreme  in 
position  or  tone.  Not  only  its  facts  but  even  most  of  its  conclusions  are 
familiar  to  experts.  The  failure  of  compensatory  education  was  the  oc¬ 
casion  for  the  article,  which  served  especially  well  in  assembling  many 
scattered  but  jiertinent  items.  Jensen  echoes  most  experts  on  the  subject 
of  the  IQ  by  concluding  that  substantially  more  cun  be  ascribed  to 
inheritance,  than  environment.  Since  the  importance  of  inheritance 
seems  to  say  something  about  racial  differences  in  IQ  that  most  well- 
dis|>oscd  people  do  not  w.  nt  to  hear,  it  has  been  argued  that  Jensen 
should  not  have  written  on  the  subject  at  all  or  that  the  Harvard  Edu¬ 
cational  Review  should  not  have,  ns  it  did,  invited  him  to  write  on  it. 

Some  of  Jensen’s  critics  have  argued  that  because  environment  and 
inheritance  are  intertwined,  it  is  impossible  to  tease  them  apart.  The 
criticism  may  seem  jiersuasive  to  laymen,  for  nature  and  nurture  are 
indeed  intertwined,  and  in  just  the  way  that  makes  teasing  them  apart 
most  difficult.  For  intelligence — unlike,  for  example,  skin  color — the 
main  agents  of  both  nature  and  nurture  are  likely  to  be  one’s  parents. 
One  inherits  skin  color  from  one’s  parents,  but  the  relevant  environ¬ 
ment  does  not  come  directly  from  tnem  but  from  sun,  wind,  age,  and 
so  on.  For  skin  color,  resemblance  to  parents  signifies  (albeit  not  infal¬ 
libly)  inheritance;  for  intelligence,  resemblance  is  ambiguous.  Never¬ 
theless  analysis  is  possible  even  with  IQ,  as  Jensen  and  his  predecessors 
have  shown.  The  most  useful  data  for  the  purpose  are  the  correla¬ 
tions  between  IQ  and  kinship,  as  exemplified  by  the  twin  studies, 
which  set  genetic  similarity  high  and  environmental  similarity  low. 
Foster  children  in  the  same  home  define  the  other  extreme  of  kinship 
and  environment.  If  environment  had  no  bearing  at  all  on  intelligence, 
then  the  IQ’s  of  such  unrelated  children  should  correlate  slightly  at 
most  (and  only  to  the  extent  caused  by  a  special  factor  to  be  men¬ 
tioned  shortly).  In  contrast,  if  environment  were  all,  then  the  correla- 
.  tion  should  approach  the  value  for  natural  siblings.  Actually,  the  IQ’s 
of  foster  children  in  the  same  home  correlate  by  about  24  percent  (less 
than  half  the  value  for  natural  siblings).  However,  even  the  correlation 
of  24  percent  cannot  be  credited  entirely  to  the  children’s  shared  en- 
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vironment.  Bear  in  mind  that  adoption  agencies  try  to  place  “com¬ 
parable”  children  in  the  same  home,  which  means  that  there  is  more 
than  just  their  common  surrounding  making  them  alike.  Suppose,  for 
example,  that  adoption  agencies  tried  to  put  children  with  similar 
hair  color  in  any  given  family.  They  could  check  on  the  natural  par¬ 
ents,  and  perhaps  even  on  the  grandparents,  and  make  a  reasonable 
guess  about  the  baby's  eventual  hair  color.  The  foster  children  in  a 
given  home  would  then  often  have  similar  hair  color;  they  would  be 
unrelated  by  blood,  but  the  similarity  would  be  more  genetic  than  en¬ 
vironmental.  By  trying  for  a  congenial  match  between  foster  child 
and  foster  parents — in  appearance  and  in  mental  ability — adoption 
agencies  make  the  role  of  environment  look  more  important  that  it 
probably  is. 

In  between  foster  siblings  and  identical  twins  come  the  more  famil¬ 
iar  relations,  and  these  too  have  been  scrutinized.  If  intelligence  were 
purely  genetic,  the  IQ’s  of  second  cousins  would  correlate  by  14  percent 
and  that  of  first  cousins  by  18  percent  (the  reasons  for  those  peculiar 
percentages  are  well  beyond  the  scope  of  this  article,  so  they  are  offered 
without  proof).  Instead  of  14  percent  and  18  percent,  the  actual  cor¬ 
relations  are  16  percent  and  26  percent— too  large  for  genetic  influ¬ 
ences  alone,  but  in  the  right  range.  Uncle's  (or  aunt's)  IQ  should,  by 
the  genes  alone,  correlate  with  nephew's  (or  niece's)  by  a  value  of  31 
percent;  the  actual  value  is  34  percent.  The  correlation  between  grand¬ 
parent  and  grandchild  should,  on  genetic  grounds  alone,  also  be  31 
percent,  whereas  the  actual  correlation  is  27  jiercent,  again  a  small 
discrepancy.  And  finally  for  this  brief  survey,  the  predicted  correla¬ 
tion  between  parent  and  child,  by  genes  alone,  is  49  percent,  whereas 
the  actual  correlation  is  50  ]>ercent  using  the  parents’  adult  IQ’s  and  56 
percent  using  the  parents’  childhood  IQ’s— in  either  case  too  small  a 
difference  to  quibble  about.  Parents  and  their  children  correlate  about 
as  well  whether  the  children  are  raised  at  home  or  by  a  foster  family, 
which  underscores  the  relative  unimportance  of  the  environment. 

The  foregoing  figures  are  lifted  directly  out  of  Jensen’s  famous 
article,  figures  that  he  himself  culled  from  the  literature  of  intelligence 
testing.  The  measurements  say  that  (1)  the  more  closely  related  by 
blood  two  people  are,  the  greater  the  correlation  between  their  IQ’s 
and  (2)  the  correlations  fall  in  the  right  range  from  the  purely  genetic 
standpoint.  By  evaluating  the  total  evidence,  and  by  a  procedure  too 
technical  to  explain  here,  Jensen  concluded  (as  ha\c  most  of  the  other 
experts  in  the  field)  that  the  genetic  factor  is  worth  about  80  percent 
and  that  only  20  percent  is  left  to  everything  else — the  social,  cultural, 
and  physical  environment,  plus  illness,  prenatal  factors,  and  what  have 
you. 

Jensen’s  two  papers  leave  little  doubt  about  the  heritability  of  IQ 
among  North  American  and  Western  European  whites,  whom  most 
data  on  the  subject  describe.  In  fact,  there  is  little  dispute  on  this  score, 
even  among  those  who  object  vigorously  to  this  work.  It  is  the  rela¬ 
tion  between  heritability  and  racial  differences  that  raises  the  hackel. 
Given  the  well-established,  roughly  15-point  black-white  difference  in 
IQ,  the  argument  is  whether  the  difference  arises  in  the  environment  or 
the  genes.  If  intelligence  were  entirely  genetic,  then  racial  differences 
would  be  genetic  simply  because  they  could  be  due  to  nothing  else.  Con- 
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versely,  if  the  genes  were  irrelevant,  then  the  racial  difference  would 
have  to  be  due  to  the  environment,  again  because  there  would  be  no 
alternative.  As  it  is,  IQ  reflects  both  a  person’s  genes  and  his  environ¬ 
ment.  The  racial  issue  really  poses  the  nature-nurture  (question  all 
over  again,  but  this  time  for  a  particular  finding — the  higher  scores 
of  whites  over  black  on  IQ  tests. 

In  general — not  just  the  racial  issue — the  question  of  nature  and 
nurture  boils  down  to  the  study  of  variation,  uranted  that  IQ’s  vary 
among  people,  to  what  extent  does  the  variation  correlate  with  the  dif¬ 
ferences  in  their  surroundings  on  the  one  hand  and  with  the  differences 
in  their  genetic  makeup  on  the  other?  No  one  disputes  the  existence  of 
all  three  kinds  of  variation — in  IQ  environment,  and  inheritance — 
only  their  interconnections.  In  effect,  the  environmentalist  is  saying 
that  among  a  group  of  people,  the  various  IQ’s  reflect  the  various  sur¬ 
roundings  more  or  less  without  regard  to  the  genes.  In  contrast,  the 
nativist  is  saying  the  reverse — that  different  IQ’s  reflect  different 
genetic  endowments  rather  than  different  environments.  The  study  of 

Suantitative  genetics  contrives  to  answer  such  riddles,  and  so  a  brief 
idactic  excursion  is  in  order.  But  instead  of  starting  the  lesson  with 
IQ,  let  us  consider  a  trait  which  we  are  not  emotionally  committed  to 
begin  with. 

Suppose  we  wanted  to  know  the  heritability  of  skin  color.  We  would 
not  need  science  to  tell  us  that  dark  or  fair  complexions  run  in  certain 
families  or  larger  groups.  Nor  must  we  be  told  that  nongenetic  ele¬ 
ments  also  enter  in,  as  when  a  person  is  tan  the  sun  or  pale  with  illness 
or  yellow  from  jaundice  or  red  with  rage  or  blue  with  cold.  The  task 
of  quantitative  genetics  is  to  come  up  with  a  number  that  says  how 
large  a  role  inheritance  plays  in  the  total  amounts  of  variation  in  skin 
color  that  we  see  in  a  particular  group  of  people  at  a  particular  time. 
If  the  number  is  large,  then  skin  color  is  largely  heritable;  if  very 
small,  then  the  heritability  is  negligible.  If  the  number  is  large,  then 
there  will  be  marked  family  resemblances;  if  small,  then  members  of 
given  families  will  be  no  more  alike  than  unrelated  people.  To  convey 
such  information,  the  number  must  reflect  which  group  of  people  we 
choose  to  study.  Consider  first  the  United  States,  with  its  racial  and 
ethnic  diversity.  Much  skin  variation  here  is  related  to  ancestry, 
whether  black,  white,  yellow,  red,  or  Mediterranean,  Nordic,  Alpine, 
or  some  blend.  Family  resemblances  in  skin  color  are  quite  strong  in 
America,  so  the  heritability  should  come  out  large.  Now  contrast  this 
with  an  isolated  village  in  Norway,  full  of  Scandanavians  with  genera¬ 
tions  of  pale-skinned  ancestors.  In  the  Norwegian  town,  whatever 
little  variation  there  is  in  skin  color  is  likely  to  be  environmental,  due 
to  the  circumstances  of  life  rather  than  to  tne  accident  of  inheritance. 
As  regards  skin  color,  children  will  be  no  more  like  their  parents  than 
their  nonrelatives,  so  heritability  should  come  out  low. 

The  hardest  thing  to  grasp  about  heritability  is  that  it  says  some¬ 
thing  about  a  trait  in  a  population  as  a  whole,  not  about  the  relation 
betw'  n  particular  parents  and  their  offspring.  Skin  color  turns  out 
to  be  more  heritable  in  the  United  States  than  in  Norway,  even  though 
the  physiological  mechanisms  of  inheritance  are  surely  the  same.  In 
the  Norwegian  town,  a  swarthy  father  and  mother  (who  probably  got 
that  way  from  exposure  to  the  weather)  are  likely  to  have  children  as 
fair-skinned  as  their  neighbors.  In  the  American  town,  however,  it  is 
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more  likely  that  the  swarthiness  of  swarthy  parents  is  genetic  and  will 
be  passed  on  to  the  children.  Although  heritability  is  not  the  strictly 
physiological  concept  that  laymen  imagine  it  to  lx*,  it  is  uniquely  use¬ 
ful  for  talking  about  the  nature-nurture  question,  for  it  tells  us 
whether  traits  run  in  families  within  a  broader  population  of 
individuals. 

The  technical  measure  of  heritability  is  a  number  lietween  0  and  1 
that  states  how  much  of  the  venation  in  a  trait  is  due  to  genetic  factors. 
How  it  is  calculated  need  not  detain  us  here,  it  is  enough  to  know  that 
a  heritability  of  0.5  means  (omitting  some  technical  complexities)  that 
the  variation  is  due  half  to  genetic  factors  and  half  to  other  factors; 
a  heritability  of  0.2  means  that  only  a  fifth  of  the  variation  is  genetic, 
and  so  on.  Some  actual  heritabilities  of  traits  in  animals  may  be  heln- 
fid.  In  piebald  Holstein  cattle,  for  example,  the  amount  of  white  in  the 
fur  has  a  heritability  of  about  0.95,  a  value  so  high  that  it  is  almost 
right  to  say  the  environment  plays  no  role  here.  In  contrast,  milk  yield 
has  a  heritability  of  only  0.3.  White  in  the  fur,  therefore,  breeds  more 
true  than  milk  production.  In  pigs,  the  thickness  of  body  fat  has  a 
heritability  of  0.55.  while  the  liter  size  has  a  heritability  of  only  0.15. 

Now  back  to  IQ  and  the  racial  issue.  Using  the  procedures  of  nuanti- 
tative  genetics,  Jensen  (and  most  other  experts)  estimates  that  IQ  has 
a  heritability  between  0.80  and  0.85,  but  this  is  based  almost  entirely  on 
data  from  whites.  We  may.  therefore,  say  that  80  to  85  percent  of  the 
variation  in  IQ  among  whites  is  due  to  the  genes.  Because  we  do  not 
know  the  heritability  for  IQ  among  blacks,  we  cannot  make  a  com¬ 
parable  statement  for  them.  But  let  us  simply  assume,  for  the  sake  of 
discussion,  that  0.8  is  the  heritability  for  whites  and  blacks  taken  to¬ 
gether.  What  could  we  say  about  the  racial  difference  in  IQ  then  ?  The 
answer  is  that  we  could  still  say  nothing  positive  about  it.  Recall  that 
the  concept  of  heritability  applies  to  a  population  as  a  whole.  All  we 
could  say  is  that  the  differences  between  people,  on  the  average  and 
without  regard  to  color,  are  80  percent  inherited.  But  within  this  broad 
generality,  particular  differences  could  and  would  be  more  or  less 
inherited.  Take,  for  example,  the  differences  in  IQ  between  identical 
twins.  Even  with  the  average  heritability  equal  to  0.8,  all  twin  differ¬ 
ences  have  to  be  totally  environmental,  since  their  genes  cannot  differ. 
Or  conversely,  consider  the  differences  between  foster  children  in  a 
given  foster  family.  Because  they  are  growing  up  in  the  same  home, 
their  IQ  differences  could  easily  be  relatively  more  genetic  than  those 
of  people  taken  at  random.  When  this  line  of  reasoning  is  applied  to  a 
racial  (or  ethnic)  difference  in  IQ.  the  only  proper  conclusion  is  that 
we  do  not  know  whether  it  is  more  genetic,  less  genetic,  or  precisely  as 

genetic  as  implied  by  a  heritability  of  0.8. 

Jensen  notes  that  we  lack  a  good  estimate  of  the  heritability  of  in¬ 
telligence  among  blacks.  Although  there  are  scraps  of  evidence  for  a 
genetic  component  in  the  black- white  difference,  the  overwhelming  case 
is  for  believing  that  American  blacks  have  been  at  an  environmental 
disadvantage.  To  the  extent  that  variations  in  the  American  social 
environment  can  promote  or  retard  IQ,  blacks  have  probably  been  held 
back.  But  a  neutral  commentator  (a  rarity  these  days)  would  have  to 
say  that  the  case  is  simply  not  settled,  given  our  present  stage  of  knowl¬ 
edge.  To  advance  this  knowledge  would  not  be  easy,  but  it  could  cer¬ 
tainly  be  done  with  sufficient  ingenuity  and  hard  work.  To  anyone 
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who  is  curious  about  this  question  and  who  feels  competent  to  try  to 
answer  it,  it  is  at  least  irritating  to  be  told  that  the  answer  is  either 
unknowable  or  better  not  known,  and  both  enjoinders  are  often  heard. 
And  there  is,  of  course,  a  still  more  fundamental  issue  at  stake,  which 
should  concern  even  those  who  are  neither  curious  about  nor  compe¬ 
tent  to  study  racial  differences  in  IQ.  It  is  whether  inquiry  shall 
(again)  be  shut  off  because  someone  thinks  society  is  best  left  in  igno- 
"  ranee. 

Setting  aside  the  racial  issue,  the  conclusion  about  intelligence  is 
that,  liko  other  important  though  not  necessarily  vital  traits,  it  is 
highly  heritable.  It  is  not  vital  in  the  sense  that  it  may  vary  broadly 
without  markedly  affecting  survival,  although  it  no  doubt  affects  one’s 
life-style.  Does  it  do  us  any  practical  good  to  know  how  heritable  in¬ 
telligence  is?  We  are  not,  for  example,  on  the  verge  of  Gabon’s  vision 
of  eugenics,  even  though  we  now  have  the  mental  test  that  he  thought 
was  tne  crucial  prerequisite.  For  good  or  ill,  and  for  some  time  to  come, 
we  are  stuck  with  mating  patterns  as  people  determine  them  for  them¬ 
selves.  No  sensible  person  would  want  to  entrust  State-run  human 
breeding  to  those  who  control  today’s  States.  There  are,  however,  prac¬ 
tical  corollaries  of  this  knowledge,  more  humble  than  eugenics,  but  ever 
more  salient  as  the  growing  complexity  of  human  society  makes  acute 
the  shortage  of  high-grade  intellect. 

Heritability  is  first  and  foremost  the  measure  of  breeding  true,  use¬ 
ful  for  predicting  how  much  of  some  trait  the  average  offspring  in  a 
given  family  will  have.  For  example,  to  predict  the  IQ  of  tne  average 
offr^'ng  in  a  family : 

1.  Average  the  parents’  IQ’s. 

2.  Subtract  100  from  the  result. 

3.  Multiply  the  result  of  (2)  by  0.8  (the  heritability). 

4.  Add  the  result  of  (3)  to  100. 

Thus,  given  a  mother  and  father  each  with  IQ’s  of  120,  their  average 
child  will  have  an  IQ  of  1 16.  Some  of  their  children  will  be  brighter  and 
some  duller,  but  the  larger  the  family,  the  more  nearly  will  the  average 
converge  into  116.  With  parents  averaging  an  IQ  of  80,  the  average 
child  will  have  an  IQ  of  84.  The  formula  predicts  something  that  tne 
experts  call  “regression  toward  the  mean,  the  tendency  for  children 
to  be  closer  to  the  general  population  average  (in  this  case,  IQ  100) 
than  their  parents.  And  in  fact,  very  bright  parents  have  children  who 
tend  to  be  merely  bright,  while  very  dull  parents  tend  to  have  them 
merely  dull.  The  amount  of  regression  for  a  trait  depends  on  the  herit- 
abilitv — with  high  heritability,  the  regression  is  smaller  than  with 
low.  Also,  for  a  given  trait  the  regression  is  greater  at  the  extremes  of  a 
population  than  at  its  center.  In  other  words,  ordinary  parents  are 
more  like  their  children  (on  the  average)  than  extraordinary  ones 
(whether  extraordinarily  high  or  low).  All  of  these  characteristics 
of  the  “generation  gap”  follow  directly  and  completely  from  the  sim¬ 
ple  formula  given  above.  Thus,  when  the  parents  average  120,  the 
regression  effect  is  only  four  IQ  points,  but  if  they  averaged  160,  the 
regression  effect  would  be  10  points.  In  comparison,  height,  with  its 
herritability  of  0.95,  would  show  smaller  regression  effects  than  IQ, 
since  the  multiplier  in  step  3  of  the  formula  is  closer  to  1.  But  even 
so,  very  tall  parents  tend  to  have  children  who  are  merely  tall,  and 


verv  short  parents  tend  to  have  them  merely  short.  As  long  as  the  herit¬ 
ability  of  a  trait  falls  short  of  1,  there  is  some  regression  effect. 

Intelligence  may  be  drifting  up  or  down  for  environmental  reasons 
from  generation  to  generation,  notwithstanding  the  high  heritability. 
Height,  for  example,  is  said  to  be  increasing— presumably  because  of 
diet  and  medicine — even  with  its  0.95  heritability.  We  can  easily  tell 
whether  there  has  been  a  change  in  height,  for  the  measures  are  abso¬ 
lute,  and  there  is  the  tangible  evidence  of  clothing,  furniture,  coffins, 
and  the  skeletons  themselves.  For  intelligence,  however,  we  have  no 
absolute  scales,  only  relative  ones,  and  the  tangible  remains  of  intel¬ 
ligence  defy  interpretation.  But  if  height  has  changed,  why  not  in¬ 
telligence  ?  After  all,  one  could  argue,  the  IQ  has  a  heritability  of  only 
0.8,  measurably  lower  than  that  of  height,  so  it  should  be  even  more 
amenable  to  the  influence  of  the  environment.  That,  to  be  sure,  is  cor¬ 
rect  in  principle,  but  the  practical  problem  is  to  find  the  right  things  in 
the  environment  to  change — the  things  that  will  nourish  the  intellect 
as  well  as  diet  does  height.  The  usual  assumption,  that  education  and 
culture  are  crucial,  is  running  into  evidence  that  the  physical  environ¬ 
ment — for  example,  early  diet — might  be  more  important.  In  fact,  the 
twin  studies  that  Jensen  surveyed  showed  that  the  single  most  impor¬ 
tant  environmental  influence  on  IQ  was  not  education  or  social  envi¬ 
ronment,  but  something  prenatal,  as  shown  by  the  fact  that  the  twin 
heavier  at  birth  usually  grew  up  with  the  higher  IQ. 

Suppose  we  do  find  an  environmental  handle  on  IQ — something?  let 
us  say,  in  the  gestating  mothers  diet.  What  then ?  Presumably  society 
would  try  to  give  everyone  access  to  the  favorable  factor,  within  the 
limits  of  its  resources.  Intelligence  would  increase  according.  But  that 
would  not  end  our  troubles  with  IQ.  Recall  that  heritability  is  a  meas¬ 
ure  of  relative  variation.  Right  now,  about  80  percent  of  the  variation 
in  IQ  derives  from  the  genes.  If  we  make  the  relevant  environment 
much  more  uniform  (by  making  it  as  good  as  we  can  for  everyone), 
then  an  even  larger  proportion  of  the  variation  in  IQ.  will  be  attribut¬ 
able  to  the  genes.  The  average  person  would  be  smarter,  but  intelligence 
would  run  in  families  even  more  obviously  and  with  less  regression  to¬ 
ward  the  mean  than  we  see  today.  It  is  likely  that  the  mere  fact  of 
heritability  in  IQ  is  socially  and  politically  important,  and  the  more 
so  the  higher  the  heritability. 

The  specter  of  communism  was  haunting  Europe,  said  Karl  Marx 
and  Friedrich  Engels  in  1848.  They  could  point  to  the  rise  of  egali¬ 
tarianism  for  proof.  From  Jefferson’s  “self-evident  truth”  of  man’s 
equality,  to  France’s  “ egalite ”  and  beyond  that  to  the  revolutions  that 
swept  Europe  as  Marx  and  Engels  were  proclaming  their  manifesto, 
the  central  political  fact  of  their  times,  and  ours,  has  been  the  rejec¬ 
tion  of  aristocracies  and  privileged  classes,  or  special  rights  for  “spe¬ 
cial”  people.  The  vision  of  a  classless  society  was  the  keystone  of  the 
Declaration  of  Independence  as  well  as  the  Communist  Manifesto, 
however  different  the  plan  for  achieving  it. 

Against  this  background,  the  main  significance  of  intelligence  test¬ 
ing  is  what  it  says  about  a  society  built  around  human  inequalities. 
The  message  is  so  clear  that  it  can  be  made  in  the  form  of  a  syllogism : 

1.  If  differences  in  mental  abilities  are  inherited,  and 

2.  If  success  requires  those  abilities,  and 

3.  If  earnings  and  prestige  depend  on  success, 
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4.  Then  social  standing  (which  reflects  earnings  and  prestige)  will 
be  based  to  some  extent  on  inherited  differences  among  people. 

The  syllogism  has  five  corollaries,  which  make  it  more  relevant  to 
the  future  than  to  the  past  or  present. 

(a)  As  the  environment  becomes  more  favorable  for  the  develop¬ 
ment  of  intelligence,  its  heritability  will  increase,  as  the  preceding  sec¬ 
tion  showed.  Regardless  of  whether  this  is  done  by  improving  eauca- 
tional  methods,  diet  for  pregnant  women,  or  whatever,  the  more  ad¬ 
vantageous  we  make  the  circumstances  of  life,  the  more  certainly  will 
intellectual  differences  be  inherited.  And  the  greater  the  heritability, 
the  greater  the  force  of  the  syllogism. 

(b)  All  modem  political  credos  preach  social  mobility.  The  good 
society  should,  we  believe,  allow  people  to  rise  (and,  by  implication 
if  not  by  frank  admission,  fall)  according  to  their  own  efforts.  The 
social  barriers  of  the  past — race,  religion,  nationality,  title,  inherited 
wealth— are  under  continuous  assault,  at  least  in  principle.  The  sepa¬ 
ration  of  church  and  State,  the  graduated  income  tax,  the  confiscatory 
inheritance  tax,  the  laws  against  discrimination  and  segregation,  the 
abolition  of  legal  class  ana  caste  systems  all  manifest  a  desire  to  ac¬ 
celerate  movement  on  the  social  ladder.  The  standard  wisdom  of  our 
time  avows  that  people  should  be  free  of  “unfair”  impediments  and 
divested  of  “unfair”  advantages  in  all  their  endeavors.  But  the  syllo¬ 
gism  becomes  more  potent  in  proportion  to  the  opportunities  for  social 
mobility,  for  it  is  only  when  able  and  energetic  individuals  can  rise 
and  displace  the  dull  and  sluggish  ones  that  there  can  be  sorting  out 
of  people  according  to  inherited  differences.  Actual  social  mobility  is 
blocked  by  innate  human  differences  after  the  social  and  legal  impedi¬ 
ments  are  removed. 

(c)  It  was  noted  earlier  that  there  are  many  bright  but  poor  people 
even  in  affluent  America.  The  social  ladder  is  tapered  steeply,  with  far 
less  room  at  the  top  than  at  the  bottom.  The  obvious  way  to  rescue  the 
people  at  the  bottom  is  to  take  the  taper  out  of  the  ladder,  which  is  to 
say,  to  increase  the  aggregate  wealth  of  society  so  that  there  is  more 
room  at  the  top.  This  is,  of  course,  just  what  has  been  happening  since 
the  Industrial  Revolution.  But  one  rarely  noted  byproduct  of  poverty 
is  that  it  minimizes  the  inherited  differences  between  classes  by  assur¬ 
ing  that  some  bright  people  will  remain  at  the  bottom  of  the  ladder. 
As  the  syllogism  implies,  when  a  country  gains  new  wealth,  it  will 
tend  to  be  gathered  in  the  hands  of  the  natively  endowed.  In  other 
words,  the  growth  of  wealth  will  recruit  for  the  upper  classes  pre¬ 
cisely  those  from  the  lower  classes  who  have  the  edge  in  native  ability. 
Whatever  else  this  accomplishes,  it  will  also  increase  the  IQ  gap  be¬ 
tween  upper  and  lower  classes,  making  the  social  ladder  even  steeper 
for  those  left  at  the  bottom. 

( d )  Technological  advance  changes  the  marketplace  for  IQ.  Even 
if  every  single  job  lost  in  automating  a  factory’  is  replaced  by  a  new 
job  someplace  else  in  a  new  technology,  it  is  more  than  likely  that 
some  of  those  put  out  of  the  old  jobs  will  not  have  the  IQ  for  the 
new  ones.  Technological  unemployment  is  not  just  a  matter  of  “dis¬ 
location”  or  “retraining”  if  tho  fobs  created  are  beyond  the  native 
capacity  of  the  newly  unemployed.  It  is  much  easier  to  replace  men’s 
muscles  with  machines  than  to  replace  their  intellects.  The  computer 
visionaries  believe  that  their  machines  will  soon  be  doing  our  thinking 
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for  us  too.  but  in  the  meantime,  bnckhoes  are  putting  ditchdiggers  out 
of  work.  And  the  ones  who  stay  out  of  work  art*  most  likely  the  ones 
with  the  low  IQ's.  The  syllogism  implies  that  in  times  to  come,  ns 
technology  advances,  the  tendency  to  lie  unemployed  may  run  in  the 
genes  of  a  family  uliout  as  certainly  as  had  teeth  do  now. 

(c)  The  syllogism  deals  manifestly  with  intelligence.  The  invention 
of  the  intelligence  test  made  it  possible  to  gather  the  data  necessary 
to  hack  up  the  three  premises.  However,  there  may  he  other  inherited 
traits  that  differ  among  people  and  contribute  to  their  success  in  life. 
Such  <|ualities  us  temperament.  |>ersonality.  appearance,  perhaps  even 
physical  strength  or  endurance,  may  enter  into  our  strivings  for 
achievement  and  are  to  varying  degrees  inherited.  The  meritocracy 
concerns  not  just  inherited  intelligence,  hut  all  inherited  traits  affect¬ 
ing  success,  whether  or  not  we  know  of  their  importance  or  have  tests 
to  gage  them. 

The  syllogism  and  its  corollaries  point  to  a  future  in  which  social 
classes  not  only  continue  hut  lieconic  ever  more  solidly  built  on  inborn 
differences.  As  the  wealth  and  complexity  of  human  society  grow, 
there  will  lie  precipitated  out  of  the  mass  of  humanity  a  low-capacity 
(intellectual  and  otherwise*)  residue,  that  may  be  unable  to  master 
the  common  occupations,  cannot  compete  for  success  and  achievement, 
and  are  most  likely  to  lie  born  to  parents  who  have  similarly  failed. 
In  Aidous  Huxley's  “Rrave  New  World."  it  was  malevolent  or  mis¬ 
guided  science  that  created  the  “alphas.’’  “gammas,"  and  the  other 
distinct  types  of  people.  Hut  nature  itself  is  more  likely  to  do  the  job 
or  something  similar,  as  the  less  well-known  but  far  more  prescient 
book  by  Michael  Young,  “The  Rise  of  the  Meritocracy,"  has  depicted. 
Youngs  social-science-fiction  tale  of  the  untimcritocrntic  upheavals 
of  the  early  21st  century  is  the  perfect  setting  for  his  timely  neologism, 
the  word  “meritocracy."  The  troubles  he  anticipated,  and  that  the 
syllogism  explains,  have  already  caught  the  attention  of  nlert  social 
scientists,  like  Edward  Hanficld,  whose*  book  “The  Unhenvenly  City" 
descrilies  the  increasingly  chronic  lower  class  in  America’s  central 
cities.  While  Sunday  supplements  and  popular  magazines  crank  out 
horror  stories  about  genetic  engineering  (often  with  anxious  but  self- 
serving  testimonials  front  geneticists) .  our  society  may  lie  sorting  itself 
willy-nilly  into  inherited  castes.  Wlmt  is  most  troubling  about  this 
prospect  is  that  the  growth  of  a  virtually  hereditary  meritocracy  will 
arise  out  of  the  successful  realization  or  contemporary  political  and 
social  goals.  The  more  we  succeed  in  achieving  relatively  unimpeded 
social  mobility,  adequate  wealth,  the  end  of  drudgery,  and  whole¬ 
some  environment,  the  more  forcefully  does  the  syllogism  apply. 

Are  there  alternatives  short  of  turning  back  to  social  rigidity,  pov¬ 
erty,  drudgery,  and  squalor?  The  first  two  premises  of  the  syllogism 
cannot  sensibly  be  challanged,  for  they  are  true  to  some  extent  now  and 
are  likely  to  become  more  so  in  time.  The  hcritability  of  intelligence 
will  grow  as  the  conditions  of  life  are  made  more  uniformly  whole¬ 
some;  intelligence  will  play  an  increasingly  important  role  in  occupa- 
'  tional  success  as  the  menial  jobs  are  taken  over  by  machines.  The  one 
even  plausible  hope  is  to  block  the  third  premise  by  preventing  earn¬ 
ings  and  prestige  from  depending  upon  successful*  achievement.  The 
socialist  dictum,  “From  each  according  to  his  ability,  to  each  accord- 
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ing  to  his  needs,'’  can  be  seen  as  a  bald  denial  of  the  third  premise.  It 
states  that,  whatever  a  person’s  achievement,  his  income  (economic,  so¬ 
cial,  and  political)  is  unaffected  by  his  success.  Instead,  the  dictum  im¬ 
plies,  people  will  get  what  they  need  however  they  perform,  but  only 
so  long  as  they  fulfill  their  abilities.  Those  in  power  soon  discover  that 
they  must  insist  on  a  certain  level  of  performance,  for  what  the  dictum 
neglects  is  that  ‘‘ability”  is,  first  of  all,  widely  and  innately  variable, 
and  secondly,  that  it  expresses  itself  in  labor  only  for  gain.  In  capital¬ 
ist  countries,  the  gain  is  typically  in  material  wealth,  but  even  where 
the  dictum  rules  (if  such  places  exist),  social  and  political  influence  or 
relief  from  threat  would  be  the  reward  for  accomplishment.  Human 
society  has  yet  to  find  a  working  alternative  to  the  carrot  and  the  stick. 
Meanwhile,  the  third  premise  assures  the  formation  of  social  classes. 

Classlessness  is  elusive  because  people  vary  and  because  they  com¬ 
pete  for  gain — economic  and  otherwise.  The  tendency  to  respect,  honor, 
remunerate,  and  perhaps  even  envy  people  who  succeed  is  not  only 
ingrained  but  is  itself  a  source  of  social  pressure  to  contribute  to  ones 
limit.  Imagine,  for  example,  what  would  happen  if  the  gradient  of 
gain  were  inverted  by  government  fiat.  Suppose  bakers  and  lumber¬ 
jacks  got  the  top  salaries  and  the  top  social  approval,  w  hile  engineers, 
physicians,  lawyers,  and  business  executives  got  the  bottom.  Soon  there¬ 
after,  the  scale  of  IQ’s  would  also  invert,  with  the  competition  for  the 
newly  desirable  jobs  now  including  people  with  the  hignest  IQ’s.  (For 
simplicity’s  sake,  only  IQ  is  mentioned,  but  there  may  be  and  no  doubt 
are,  other  factors  that  contribute  to  success,  for  recall  that  IQ  is  only 
necessary,  not  sufficient.)  The  top  IQ’s  would  once  again  capture  the 
top  of  the  social  ladder.  But  no  government  (let  alone  people  them¬ 
selves)  is  likely  to  conduct  such  an  experiment,  for  it  is  not  a  sensible 
allocation  of  a  scarce  resource  like  high-grade  intelligence.  Xor  could  a 
government  long  equalize  the  gains  from  all  occupations.  It  was  noted 
before  that  the  premium  given  to  lawyers,  doctors,  engineers,  and  busi¬ 
ness  managers  is  not  accidental,  for  those  jobs  are  left  to  incompetents 
at  our  collective  peril.  There  are  simply  fewer  potentially  competent 
physicians  than  barbers.  The  gradient  of  occupations  is,  then,  a  natural 
measure  of  value  and  scarcity.  And  beneath  this  gradient  is  a  scale  of 
inborn  ability,  which  is  what  gives  the  syllogism  its  unique  potency. 

It  seems  that  we  are  indeed  stuck  with  tne  conclusion  of  the  syllo- 

Ci.  The  data  on  IQ  and  social-class  differences  show  that  we  have 
living  with  an  inherited  stratification  of  our  society  for  some  time. 
The  signs  point  to  more  rather  than  less  of  it  in  the  future,  assuming 
that  we  are  not  plunged  back  into  a  state  of  primeval  poverty  by  some 
cataclysm  or  do  not  turn  back  to  rigidity  and  arbitrarily  privileged 
classes.  Recall  that  regression  toward  the  mean  depends  upon  the 
heritability  and  that  improving  the  environment  raises  the  heritabil- 
ity.  The  higher  the  heritability,  the  closer  will  human  society  ap¬ 
proach  a  virtual  caste  system,  writh  families  sustaining  their  position 
on  the  social  ladder  from  generation  to  generation  as  parents  and  chil¬ 
dren  are  more  nearly  alike  in  their  essential  features.  The  opportunity 
for  social  mobility  across  classes  assures  the  biological  distinctiveness 
of  each  class,  /or  the  unusual  off pring— whether  more  or  less  able  than 
his  or  her)  closest  relatives — would  quickly  rise  above  his  family  or 
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sink  below  it,  and  take  his  place,  both  biologically  and  socially,  with 
his  peers. 

If  this  is  a  fair  picture  of  the  future,  then  we  should  be  preparing 
ourselves  for  it  instead  of  railing  against  its  dawning  signs,  (treater 
wealth,  health,  freedom,  fairness,  and  educational  opportunity  are  not 
going  to  give  us  the  egalitarian  society  of  our  philosophical  heritage. 
It  will  instead  give  us  a  society  sharply  graduated,  with  ever  greater 
innate  separation  lietween  the  top  and  the  bottom,  and  ever  more 
uniformity  within  families  as  far  as  inherited  abilities  are  concerned. 
Naturally,  we  Hnd  this  vista  appalling,  for  we  have  been  raised  to 
think  of  social  eouality  as  our  goal.  The  vista  reminds  us  of  the  world 
we  had  ho]>ed  to  Wave,  behind — aristocracies,  privileged  classes,  unfair 
advantages  and  disadvantages  of  birth.  But  it  is  different,  for  the 
privileged  classes  of  the  past  we  rtf  probably  not  much  superior  biologi¬ 
cally  to  the  downtrodden,  which  is  why  revolutions  hatfa  fair  chance 
of  success.  By  removing  arbitrary  barriers  l>et ween  classes,  society 
has  encouraged  the  creation  of  biological  barriers.  When  people  can 
freely  take  t  heir  natural  level  in  society,  the  upper  classes  will,  virtu¬ 
ally  by  definition,  have  greater  capacity  than  the  lower. 

The  measurement  of  intelligence  is  one  of  the  yardsticks  by  which 
we  may  assess  the  growing  meritocracy,  but  others  tests  of  human 
potential  and  |ierforinance  should  supplement  the  IQ  in  describing  a 
person's  talents,  interests,  skills,  and  shortcomings.  The  biological 
stratification  of  society  would  surely  go  on  whether  we  had  tests  to 
gage  it  or  not.  but  with  them  a  more  humane  and  tolerant  grasp  of 
human  differences  is  possible.  And  at  the  moment,  that  seems  our  best 
hope. 


ASSESSMENT  OF  RACIAL  DESEGREGATION  IN  THE 
BERKELEY  SCHOOLS 

By  Arthur  R.  Jensen 
University  ok  (California,  Berkeley 


IIACKUROUND 

In  1967,  the  Berkeley  Board  of  Eduention  voted  to  racially  desegre¬ 
gate  all  of  its  elementary  schools  (grades  K  through  six).  Berkeley 
uis  had  only  one  senior  high  sehcH  (grades  10  through  12)  which 
lad  always  lieen  completely  racially  integrated.  The  three  junior 
ligh  schools  (grades  seven  through  nine)  had  been  desegregated  in 
1064  bv  making  one  of  the  three  junior  highs  for  ninth  grade  only 
and  adjusting  school  boundaries  so  that  the  remaining  two  schools 
would  have  similar  racial  compositions.  The  methods  for  desegregat¬ 
ing  the  elementary  schools  evolved  during  the  first  half  of  1067.  They 
were  approved  by  the  board  in  January  1068  and  wore  put  into  effect 
the  following  September.  The  desegregation  plan  consisted  of  two-way 
busing  within  broad  attendance  zones  that  geographically  cut  across 
the  racial  and  socioeconomic  stratification  of  the  community.  The 
largest  school  in  each  zone  enrolled  all  children  in  grades  four  to  six, 
while  the  smaller  schools  accommodated  grades  K  to  three.  Some  3,500 
of  Berkeley *s  9,000  elementary  school  children  are  bused  each  day. 
I)e  facto  segregation  within  schools  is  prevented  by  the  district’s 
explicit  and  enforced  policy  that  all  classes  “will  be  heterogeneous  by 
race,  sex,  academic  performance,  and  when  possible,  socioeconomic 
level.” 

1'I.ANH  FOR  EVALUATION 

In  fall  1967,  while  plans  were  evolving  for  desegregating  the  ele¬ 
mentary  schools,  a  number  of  citizens  and  groups  appeared  at  the  open 
meetings  of  the  Berkeley  Board  of  Education  to  urge  that  a  part  of 
the  funds  appropriated  for  accomplishing  desegregation  be  used  to 
conduct  a  thorough  study  of  the  effects  of  desegregation  on  the  scho¬ 
lastic  performance  of  minority  and  majority  children  during  the  first 
few  years  of  the  program.  The  board  was  urged  to  consider  the  merits 
of  an  impartial,  indejiendently  conducted  evaluation  of  the  new  pro¬ 
gram.  Funds  for  the  program  from  Federal  and  State  agencies  were 
also  contingent,  in  part,  upon  the  schools'  having  some  plans  for 
evaluating  the  programs  which  the  funds  were  intended  to  support. 

In  pursuing  means  for  setting  up  an  independent  evaluation,  some 
members  of  the  board  and  school  officials  approached  Dr.  Roger 
Ileyns,  then  chancellor  of  the  Berkeley  campus  of  the  University  of 
California,  to  solicit  the  university's  cooperation  in  formulating  and 
carrying  out  an  evaluation  study.  Chancellor  Heyns  formed  an  ad- 
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visory  committee  mndo  up  of  several  deans  and  directors  of  profes¬ 
sional  schools  and  research  institutes  of  the  university  which  had 
obvious  interests  in  schools  and  community  atfairs,  such  ns  the  schools 
of  education,  criminology,  and  social  welfare,  and  the  survey  research 
center.  The  advisory  committee  held  a  number  of  meetings  in  fall 
19(>7,  to  consider  the  feasibility  of  the  university's  undertaking  the 
large-scale  evaluation  minimi  by  the  Berkeley  schools,  and  they  con¬ 
ferred  with  a  nunilier  of  the  faculty  in  relevant  departments  about 
the  strategy  and  probable  costs  and  personnel  requirements  of  such  a 
project.  1  was  first  called  to  confer  with  Chancellor  Heyns  and  the 
advisory  committee  in  Xovcmlier  19(17.  As  a  professor  of  educational 
psychology  with  a  longstanding  research  interest  in  the  psychological 
and  educational  problems  of  the  disadvantaged,  I  was  naturally  most 
interested  in  seeing  the  Berkeley  schools’  desegregation  program 
implemented  by  rosea i\  h  into  its  workings  and  effects.  At  a  subsequent 
meeting,  the  advisory  committee  decided  that  I  should  direct  the  evalu¬ 
ation  study,  and  in  late  December  19(17.  Chancellor  Heyns  called  me 
to  his  oflico  to  ask  me  if  I  would  take  on  the  job.  1  was  delighted  to  do 
so.  although  I  had  misgivings  for  the  short  notice,  since  an  essential 
part  of  the  plan  I  had  suggested  was  a  collection  of  prodcsegrogation 
"baseline'*  data,  which  meant  that  the  study  had  to  lie  fully  underway 
in  the  spring  of  19(*N.  The  need  for  this  research  to  get  off  to  a  good 
start  by  having  as  thorough  an  assessment  as  possible  of  the  schools’ 
educational  status  liefore  desegregation  seemed  to  me  to  be  of  tre¬ 
mendous  importance. 

Here,  for  the  first  time  since  the  momentous  Supreme  Court  deci¬ 
sion  of  1954;  methods  for  studying  desegregation  almost  as  one  would 
conduct  an  experiment  in  the  laboratory  could  be  developed  and  ap¬ 
plied.  I  had  reviewed  the  literature  on  desegregation,  and  at  that  time 
conduct  an  experiment  in  the  laboratory  could  lx*  develojx*d  and  ap¬ 
proach  what  was  now  possible  in  Berkeley.  White  Plains,  N.Y.,  had 
desegregated  its  schools  the  year  Indore,  but  it  was  a  small  community 
with  a  much  smaller  percentage  of  minority  pupils  than  we  had  in 
Berkeley.  White  Plains'  small  study  of  their  first  year's  effects  of  de¬ 
segregation  had  no  adequate  baseline  from  predesegregation  achieve¬ 
ment  norms  against  which  to  measure  changes,  and  methodologically 
the  study  probahlv  could  not  get  by  a  critical  editorial  hoard  of  any 
of  the  top  psychological  and  educational  journals.  A  more  thorough 
effort  had  gotten  underway  in  Riverside,  Calif.,  the  same  year,  but 
again,  it  was  a  smaller  community  with  far  fewer  minority  pupils,  and 
school  integration  was  not  accomplished  by  busing  nor  was  it  as  com¬ 
plete  as  was  planned  for  Berkeley.  Also,  like  White  Plains,  Riverside 
bad  not  obtained  presegregation  baseline  data,  which  seemed  to  me  an 
indispensable  part  of  the  evaluation.  In  the  Berkeley  situation,  I  was 
convinced,  we  had  all  the  necessary  ingredients  for  the  first  major 
study  of  the  scholastic  effects  of  desegregation.  I  was  determined  to 
make  the  most  of  this  opportunity  by  designing  the  most  scientifically 
impeccable  study  that  time  and  resources  would  permit  by  that  late 
date.  The  study,  if  properly  done.  I  believed,  could  be  a  model  for 
other  communities  on  the  verge  of  desegregating  their  schools,  and  the 
information  gained  from  the  Berkeley  experiment  could  be  of  im¬ 
mense  value  to  the  Nation's  schools.  The  Berkeley  schools  were  pioneer- 
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ing  in  school  desegregation  and  there  would  undoubtedly  be  valuable 
lessons  to  lie  learned  from  their  experiences.  Berkeley  is  the  first  city 
of  over  100, (HJO  population  to  institute  complete  desegregation  ana 
equal  pro|M>rtional  representation  of  all  racial  and  socioeconomic 
groups  in  all  of  its  public  schools  by  means  of  two-way  busing.  Both 
majority  nnd  minority  children  are  bused  from  their  own  neighbor¬ 
hoods  to  schools  which,  prior  to  desegregation,  were  predominantly 
either  white  or  black.  In  1967  the  Berkeley  schools  enrolled  approxi¬ 
mately  50  jiercent  minority  children;  about  40  jiercent  are  black. 

AX  EVALUATION  PROPOSAL 

The  Berkeley  Board  of  Education  wanted  a  contract  with  the  Uni¬ 
versity  for  doing  the  evaluation  study.  Before  the  contract  could  be 
officially  drawn  up.  a  definite  and  explicit  research  proposal  and  budget 
for  the  first  year  of  operation  had  to  lx*  prepared.  This  I  did  in  Jan¬ 
uary  1968.  My  chief  aim  was  to  bring  whatever  expertise  I  had  as  a 
research  psychologist  and  psychometrician  to  bear  on  the  problems  of 
evaluating  the  psychological  nnd  educational  aspects  of  school  deseg¬ 
regation.  I  had  examined  previous  efforts  with  a  critical  eye  and  was 
determined  to  do  a  much  better  job  in  Berkeley  than  any  I  had  seen 
elsewhere,  even  given  the  modest  financial  resources  made  available  by 
the  Berkeley  School  Board. 

Certain  minimal  reouirements  had  to  be  met  if  the  project  was  to  be 
of  any  scientific  worth  at  all,  and  these  I  absolutely  insisted  upon. 
Adequate  baseline  data  against  which  future  change  could  be  measured 
did  not  exist,  nnd  to  get  such  data  was  our  first  major  task.  It  had  to 
lie  completed  by  the  end  of  the  spring  term  of  1968,  prior  to  desegre¬ 
gation  the  following  September.  The  chief  aim  of  the  study  was  to  dis¬ 
cover  the  most  significant  sources  of  variance  in  school  performance 
and  pupil  Minvior.  The  major  sources  of  variance  stem  from  pupil 
characteristics  (individual  differences  in  measured  abilities  and  atti¬ 
tudes  toward  school,  family  background  factors  and  past  educational 
history),  classroom  climate  (peer  relationship,  class  size,  the  particu¬ 
lar  admixture  and  interaction  among  socioeconomic,  racial,  ana  ability 
levels  in  the  elnssroom),  and  the  characteristics  of  the  various  instruc¬ 
tional  programs  instituted  by  the  schools. 

Because  of  the  way  classes  in  the  Berkeley  schools  were  constituted, 
random  selection  of  intact  classrooms  for  testing  could  not  have  yielded 
a  representative  sample  of  the  school  population.  Furthermore,  in  an¬ 
ticipation  of  the  longitudinal  study  over  a  jieriod  of  5  years  or  more, 
it  was  necessary  that  we  obtain  data  on  as  many  elementary  school- 
children  as  possible.  The  30  jiercent  mobility  rate  in  the  Berkeley 
schools  meant  that  all  available  primary  pupils  should  be  tested  in 
order  to  insure  a  sufficient  number  of  children  who  could  lie  followed 
longitudinally  through  the  firat  5  years  of  the  new  program.  There¬ 
fore,  it  was  decided  that  the  basic  assessment  procedures  be  adminis¬ 
tered  to  all  pupils  in  grades  K  through  6. 

OUTSIDE  TESTERS 

The  one  thing  1  insisted  on  aliove  all  was  the  need  for  outside  testers. 
The  validity  of  the  study,  I  thought,  could  be  regarded  as  suspect  by 
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its  critics  if  the  testing  were  left  up  to  the  teachers  and  other  personnel 
employed  by  the  school  district.  The  essence  of  an  independent  evalua¬ 
tion,  it  seemed  to  me,  was  that  the  basic  data  be  collected  by  an  agency 
independent  of  the  schools  under  the  most  highly  standardized  condi¬ 
tions  feasibly  possible.  Such  conditions  cannot  be  expected  to  prevail 
if  clussroom  teachers  are  called  upon  to  administer  tests  to  their  own 
classes.  Consultation  with  school  authorities  and  with  experts  in  the 
Educational  Testing  Service  forced  me  to  the  conclusion  that  the  only 
way  we  could  obtain  trustworthy  data  of  the  kind  that  a  study  such  as 
this  requires  was  by  having  a  team  of  specially  trained  testers  do  the 
entire  job  of  administrating  group  tests  in  each  classroom.  This  is  es¬ 
sential  for  the  credibility  and  reproducibility  of  the  data  and  for  hav¬ 
ing  a  clear  knowledge  or  the  standardized  conditions  under  which  they 
were  obtained.  Aside  from  any  question  of  the  merits  or  weaknesses  of 
the  tests  being  used,  it  is  essential  that  one  know  precisely  the  proce¬ 
dures  through  which  performance  records  were  obtained.  The  reduc¬ 
tion  in  “error  variance"  and  the  increase  in  confidence  in  the  data  are 
fully  worth  the  cost  of  standardized  administration.  Another  techni¬ 
cal  reason  for  controlling  the  administration  of  tests  is  that  it  permits 
the  investigator  to  determine  the  jiercentage  of  variance  in  test  scores 
attributable  to  differences  between  testers.  We  also  planned  to  have 
approximately  half  of  our  testers  Negroes  and  half  of.  them  whites, 
assigned  to  predominantly  Negro  and  white  schools  in  the  counterbal¬ 
anced  fashion  of  standard  ex |K»ri mental  design  so  that  the  effects  of 
the  race  of  the  testers  could  be  assessed  for  white,  Negro,  and  Oriental 
children.  We  were  successful  in  accomplishing  this. 

It  was  over  this  issue  of  using  testers  from  outside  the  school  system 
that  the  project  almost  succumbed  even  before  it  got  started.  Some  of 
the  school  authorities  were  strangely  opposed  to  it,  but  their  reasons 
convinced  me  even  more  of  the  necessity  of  using  our  own  crew  of 
testers.  I  was  not.  concerned,  as  were  some  school  officials,  with  how 
the  Berkeley  schools’  scores  might  compare  with  other  California 
school  districts  whose  testing  was  done  by  the  teachers,  nor  did  I  care 
if  our  results  were  out  of  line  with  the  previous  year’s  test  results  ob¬ 
tained  from  teacher-administered  tests.  I  was  most  concerned  that  we  in 
fact  knew  just  how  the  tests  had  been  administered  in  our  study  and 
could  therefore  do  it  in  the  same  way  in  each  succeeding  year  of  the 
evaluation.  Since  comparisons  of  test  results  between  different  com¬ 
munities  which  vary  in  a  host  of  demographic  variables  related  to 
scholastic  achievement  are.  patently  ridiculous  anyway,  I  had  little 
sympathy  with  those  whose  greatest  concern  seemed  tone  how  Berke¬ 
ley's  average  achievement  scores  would  compare  with  those  of  neigh¬ 
boring  communities.  Unfortunately,  my  hard-nosed  insistence  on  this 
point  did  not  make  me  many  friends  in  the  school  administration.  But 
at  a  meeting  in  the  chancellors  office  of  the  advisory  committee  at¬ 
tended  by  a  number  of  the  school  officials,  a  board  niember,  and  myself, 
it  became  absolutely  clear  that  my  continuing  as  director  of  the  project 
was  contingent  upon  doing  the  testing  ns  I  thought  best,  and  the  school 
officials  finally  agreed  to  it.  For  the  purposes  of  a  study  such  ns  this, 
test  data  obtained  in  the  usual  way  would  not  lie  of  much  interest  to  a 
researcher. 

We  trained  15  persons,  young  men  and  women,  half  of  them  white 
and  half  of  them  Negro,  to  administer  the  battery  of  tests  to  the  9,000 
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elementary  schoolchildren  in  Berkeley  during  April  and  May  1968. 
All  the  teste  re  were  college  graduates,  some  with  M.A.s  and  Ph.D.s, 
several  with  a  teaching  background.  They  were  recruited  through  the 
University's  employment  bureau  and  through  various  civic  organiza¬ 
tions  in  the  community,  such  as  the  longue  of  Women  Voters  and  the 
Urban  League.  Throughout  the  course  of  the  testing  in  the  schools,  a 
supervisor  visited  classes  to  observe  each  tester  in  action  to  help  issue 
a  kind  of  “quality  control’*  of  the  testing  procedures.  I  personally  met 
with  the  teachers  and  staff  in  the  elementary  schools  to  explain  the  pur¬ 
pose  of  the  study  and  answer  their  questions. 

The  results  of  the  achievement  testing  especially  indicated  that  the 
effort  to  minimize  variations  in  testing  procedures  by  having  all  tests 
administered  by  a  staff  trained  to  follow  the  same  procedures  was 
highly  worthwhile.  Judging  from  the  test  results  of  previous  years,  it 
appeals  that  the  effects  of  procedural  variations  in  testing  by  the 
teachers  tend  to  cancel  out,  leaving  the  overall  mean  at  each  grade 
level  and  in  each  school  very  much  the  same  as  when  we  administered 
the  tests  ourselves.  But  the  error  component  in  individual  scores  is 
considerably  greater  when  testing  procedures  are  not  controlled.  This 
was  reflected  in  the  large  und  significant  decrease  in  standard  devia¬ 
tions  of  achievement  test  scores  from  1967  and  1968.  The  decreases  in 
SD  are  significant  well  beyond  the  .01  level  and  furthermore  represent 
a  very  substantial  decrease  in  the  total  test  variance,  which  is  pre- 
sumablv  a  reduction  in  error  variance.  For  example,  in  total  reading 
scores  (of  the  Stanford  achievement  battery),  the  variance  decreased 
from  1967  to  1968  by  23  percent  for  grade  1,  28  ))ercent  for  grade  2, 
and  23  percent  for  grade  3.  This  degree  of  reduction  in  error  variance 
can  be  a  considerable  advantage  in  increasing  the  precision  of  the  sta¬ 
tistical  and  correlational  analysis  of  these  data. 

INDIVIDUAL  TESTING 

In  order  to  evaluate  the  effects  of  classroom  atmosphere  on  test  per¬ 
formance  and  to  estimate  the  validity  of  group  testing  in  general,  and 
particularly  for  minority  children,  it  was  decided  to  administer  indi¬ 
vidually  each  of  the  ability  and  achievement  tests  in  our  battery  to  a 
random  sample  of  the  school  population.  The  children  selected  for 
individual  teking  were  not  given  the  same  test  in  a  group  procedure, 
and  no  child  was  given  more  than  one  of  the  tests  individually.  A 
random  sample  of  all  K-6  pupils  in  the  14  schools  was  accomplished 
by  taking  one  child  at  random  from  each  class  at  the  same  time  the 
group  test  was  administered  and  giving  that  child  individually  the 
same  test  that  was  being  administered  to  the  whole  class.  The  ran¬ 
domly  selected  children  were  tested  individually  in  a  private  room  in 
the  school  or  in  a  testing  van.  It  was  found  that,  on  the  average,  chil¬ 
dren  do  slightly  less  well  when  tested  individually  than  when  tested 
in  a  group  in  the  classroom,  although  the  average  difference  amounts 
to  only  about  10  to  15  percent  of  a  standard  deviation  (equivalent  to 
2  IQ  points)— slightly  more  for  Orientals  and  Negroes  and  slightly 
less  for  whites. 

GENERAL  POLICIES 

A  general  policy  was  laid  down  that  it  should  be  made  clear  to  all 
concerned  that  the  data  of  the  project  were  to  be  collected  only  for 
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statistical  and  research  purposes.  Any  personal  information  obtained 
from  pupils,  teachers,  or  parents  was  to  be  the  confidential  posses¬ 
sion  of  tne  project,  and  teachers  and  parents  were  assured  that  any 
data  obtained  in  interviews,  questionnaires,  and  classroom  observa¬ 
tions  would  strictly  preserve  the  respondents’  anonymity.  I  also  in¬ 
sisted  that  there  be  no  restrictions  on  the  types  of  data  collected  or 
their  method  of  collection,  so  long  as  these  practices  are  ethical,  are 
ft!-  completely  open  to  public  inspection,  are  scientifically  justified,  and 

are  in  no  way  physically  or  psychologically  harmful  to  the  partici¬ 
pants.  No  tests  or  other  evaluative  procedures  were  conducted  with¬ 
out  fully  informing  the  superintendent  of  schools  of  the  nature  and 
purpose  of  the  proposed  procedures.  It  was  agreed,  however,  that  in¬ 
formation  of  a  personal  nature,  obtained  in  interviews,  in  opinion 
questionnaires,  and  in  attitude,  personality,  and  adjustment  inven¬ 
tories,  would  never  be  obtained  by  the  project  without  the  written 
consent  of  the  superintendent,  who  reserved  the  right  to  veto  without 
question  the  use  of  any  particular  instrument  of  this  type. 

Also,  in  a  project  of  this  type,  the  school  authorities  should  formally 
consent  to  a  maximum  time  limit  for  pupil  participation  in  the  evalua¬ 
tion  procedures,  and  all  such  procedures  should  be  carefully  budgeted 
within  this  time  limit.  Researchers  need  to  be  assured  that  they  can 
plan  a  proper  study  in  terms  of  available  test  time  and  access  to  class¬ 
rooms.  But  also  there  must  be  reasonable  restrictions  on  the  amount 
of  pupils’  in-school  time  that  can  be  used  for  purposes  of  research  and 
evaluation.  I  proposed  that  the  schools  agree  to  the  following  time- 
budget:  (a)  The  mean  testing  time  per  child  throughout  all  grades 
would  never  exceed  0.75  percent  of  the  child’s  total  in-school  time  per 
school  year,  and  (5)  the  maximum  amount  of  time  for  any  single 
child’s  participation  should  never  be  allowed  to  exceed  1  percent  of 
his  in-school  time  per  year.' 

KINDS  OF  DATA  OBTAINED 

A  Variety  of  data  were  desired  for  the  baseline  study,  both  as  a 
means  of  describing  the  Berkeley  elementary  school  population  just 
prior  to  desegregation  and  as  a  basis  for  future  comparisons.  The 
types  of  assessment  were  as  follows : 

A.  Ability  testing  (grades  K-6). 

B.  Motivational  assessment  (grades  1-6). 

C.  Scholastic  achievement  testing  (grades  1-6). 

D.  Sociometric  assessment  of  peer  relationships  with  classrooms 
(grades  4-6). 

E.  Teacher  attitude  inventory  (all  teachers  of  grades  4-6). 

F.  Parent  opinion  assessment  (questionnaires  to  parent  or 
guardian  of  all  children  in  grades  K-6  on  a  voluntary  basis).1 

G.  Assessments  of  pupil  behavior  and  classroom  climate  by 
means  of  standardized  observational  techniques. 

H.  Supplementary  background  data. 

The  instruments  and  methods  used  for  obtaining  these  data  are  de¬ 
scribed  in  the  appendix. 

Probably  the  most  innovative  aspect  of  the  research  design  was  to 
make  use  of  sibling  data.  The  most  powerful  method  of  statistically 


'The  results  of  this  questionnaire  have  been  published  (see  No.  2  below). 
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controlling  for  differences  in  family  background  variables  is  by  com* 
paring  the  scholastic  achievements  of  younger  years  in  segregated 
schools;  younger  siblings  will  come  up  though  the  grades  in  inte¬ 
grated  schools.  Thus  comparisons  of  performance  under  segregated 
and  integrated  classes  can  be  made  with  considerable  precision  when 
we  can  statistically  control  most  of  the  variance  associated  with  fam¬ 
ily  background  factors.  This  can  be  done  most  efficiently,  not  by  ob¬ 
taining  a  great  amount  of  detailed  personal  information  about  the 
child’s  parents  or  home  conditions,  but  simply  by  being  able  to  identify 
all  of  the  child’s  siblings  who  me  also  in  school  and  whose  test  scores 
are  also  a  part  of  the  data  bank.  The  more  precise  and  complete  this 
information  is,  the  sharper  can  be  the  analysis  of  the  data,  so  that  even 
quite  small  changes  in  scholastic  achievement  can  be  detected  as  sta¬ 
tistically  significant,  since  they  are  not  swamped  by  the  major  sources 
of  variance  over  which  the  schools  themselves  have  little  or  no  direct 
control.  A  number  of  important  questions  were  posed  which  the  study 
was  designed  to  answer  concerning  the  progressive  and  cumulative 
effects  of  desegregation  on  scholastic  performance,  classroom  behavior 
and  morale  attitudes  of  pupils,  parents,  and  teachers  and  demographic 
changes  in  the  community  during  the  first  5  years  of  desegregation. 

All  of  the  proposed  baseline  data  were  collected  during  spring  1968, 
before  any  part  of  the  elementary  school  integration  plan  had  been  put 
into  effect.  Only  our  staff  of  20  dedicated  workers  will  ever  really  ap¬ 
preciate  the  effort,  patience,  ingenuity,  and  diplomacy  it  required  to 
obtain  this  large  amount  of  data  on  some  9,000  children  and  their 
teachers  and  parents  in  the  space  of  2  months.  It  could  not  have  been 
possible  without  the  organizational  and  diplomatic  talents  of  my  two 
'  tireless  chiefs  of  staff,  Dr.  Wade  Egbert  and  Mrs.  Alice  Carter.  The 
scheduling  of  all  this  testing  in  14  schools  under  conditions  that  fluidly 
change  from  day-to-day,  requiring  frequent'  last-minute  rescheduling, 
was  at  least  as  complicated  as  playing  simultaneous  chess  on  20  boards, 
and  often  much  more  frustrating.  Considering  the  time  pressure  we 
were  under,  and  the  tensions  apparent  in  many  of  the  Berkeley  schools 
immediately  preceding  the  drastic  changes  that  were  soon  to  come 
about,  I  still  marvel  at  how  my  staff  managed  to  accomplish  all  this 
massive  data  collection  so  successfully.  These  data  undoubtedly  com¬ 
prise  the  most  complete  set  of  baseline  measurements  ever  undertaken 
for  a  study  of  desegregation.  Indeed,  they  are  among  the  most 
thorough  assessments  ever  made  of  a  large  elementary  school  popula¬ 
tion  for  any  purpose.  The  analyses  of  most  immediate  interest  to  the 
school  administration  were  carried  out  by  computer  techniques  and 
summary  reports  were  turned  over  to  the  school  authorities.  All  the 
basic  data  have  remained  in  possession  of  the  university,  have  been 
coded  on  computer  tapes,  and  are  still  undergoing  statistical  analysis 
directed  at  answering  a  variety  of  research  questions.  Most  of  these 
studies  will  eventually  be  published  in  the  appropriate  psychological 
and  educational  journals. 

It  is  of  interest  to  know  something  of  the  climate  of  public  opinion 
in  Berkeley  just  prior  to  the  enactment  of  desegregation.  Berkeley 
is,  of  course,  not  a  typical  American  city,  and,  as  one  would  imagine, 
only  an  unusually  liberal  and  progressive  community  could  be  ex¬ 
pected  to  take  the  lead  in  such  an  endeavor  as  the  complete  racial  and 
socioeconomic  desegregation  of  its  public  schools.  Our  parent  and 
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teacher  opinion  questionnaire  gives  a  fair  picture  of  specific  attitudes 
toward  desegregation  in  spring,  1968.  Completed  questionnaires  con¬ 
cerning  opinions  regarding  racial  integration,  busing,  and  ability 
grouping  were  obtained  from  337  Berkeley  elementary  school  teachers 
(with  71  percent  returns)  and  from  the  parents  of  over  8,000  elemen¬ 
tary  school  pupils  (with  4,596  parents  responding).*  Analysis  of  the 
questionnaire  resulls  indicate  that:  (1)  the  vast  majority  of  Berkeley 
teachers  favored  integration  and  busing  and  held  attitudes  favorable 
to  the  school  administration’s  official  policies  in  this  area;  (2)  older 
teachers  were  less  favorably  disposed  toward  integration  and  busing 
than  younger  teachers;  (3)  the  majority  of  parents  favored  integra¬ 
tion  but  were  less  unanimous  in  their  approval  of  busing  as  a  means  of 
achieving  integrated  schools j  (4)  more  females  than  males  favored 
busing;  (5)  there  were  significant  racial  differences  in  opinions  on 
busing,  with  Negroes  most  favorable,  Orientals  least,  and  whites  inter¬ 
mediate;  (6)  a  majority  of  all  racial  groups  favored  ability  grouping; 
(7)  favorable  attitudes  toward  busing  decreased  with  number  of 
ypars  residence  in  Berkeley;  (8)  homeowners  approved  of  busing  less 
than  renters;  and  (9)  favorableness  toward  integration  and  busing 
was  positively  related  to  parents’  educational  level. 

OBSTACLES  AND  DIFFICULTIES 

Since  we  have  no  adequate  basis  for  comparison  it  is  practically 
impossible  to  know  if  the  various  problems  we  encountered  were  more 
or  less  than  would  have  occurred  in  any  other  school  system  faced  with 
the  same  invasion  of  testers,  demands  of  scheduling,  and  so  forth.  The 
time  pressure  no  doubt  made  it  trying  for  everyone  concerned.  But 
there  were  also  problems  that  were  of  a  political-ideological  nature. 
For  a  community  of  its  size,  Berkeley  has  an  unusual  number  of  highly 
vociferous  politically  active  groups  which  constantly  badger  the  school 
board  and  the  administration  over  almost  every  step  they  take.  This 
reality,  I  felt,  was  often  uppermost  in  the  minds  of  many  of  the  school 
officials  I  had  to  deal  with  in  planning  and  executing  tne  study.  As  a 
consequence,  the  administrations  motives,  often  governed  by  public 
relations  considerations,  and  mine,  governed  by  considerations  of 
proper  research  methodology,  were  at  time  in  conflict.  These  conflicts 
were  almost  always  resolved  by  compromise  or  persuasion.  But  I  never 
compromised  on  any  point  that  I  thought  could  impair  the  scientific 
integrity  of  the  study.  I  was  aware  that  my  stubbornness  in  this  regard 
rubbed  some  persons  the  wrong  way,  but  I  was  more  concerned  with 
doing  a  good  study  than  with  being  well-liked  by  everyone  concerned. 
My  need  to  be  liked  by  people  in  general  is  perhaps  peculiarly  low  in 
my  hierarchy  of  personal  values.  Those  who  tried  to  read  political- 
ideological  motives  into  my  research  proposal,  and  on  these  grounds 
may  have  felt  some  suspicion  or  mistrust  of  mv  role  in  their  midst, 
simply  do  not  lmow  me  or  my  motivations.  I  am  even  somewhat 
ashamed  to  admit  being  such  a  nonpolitical  creature  as  in  fact  I  am. 

I  have  little  patience  with  those  who  view  scientific  research  as  a  mere 

*  A  complete  report  of  these  data  has  been  published :  Jensen,  A.  R.  Parent  and 
Teacher  Attitudes  Toward  Integration  and  Busing,  Research  Risumi,  No.  43, 
California  Advisory  Council  on  Educational  Research,  1970. 
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vehicle  for  propagandizing  some  particular  ideology,  and  I  imagine 
there  may  be  times  when  my  disdain  for  this  philosophy  is  not  well 
concealed  from  the  ideologues.  I  heard  it  asked,  in  all  seriousness,  by 
one  person  at  a  school  meeting,  for  example:  “Since  we  know  that 
research  results  can  be  made  to  show  anything  we  want,  why  not  make 
them  show  what  we  believe  in,  and  what  we’re  trying  to  work  for?” 
This  deplorable  philosophy,  I  fear,  has  become  more  common  among 
some  highly  politicized  educators  and  social  scientists  in  recent  years. 

There  were  also  the  difficulties  inherent  in  dealing  with  liaison  per¬ 
sons  who  themselves  were  not  in  authority  and  therefore  could  not  deal 
directly  with  various  problems  that  arose.  For  this  reason  I  usually 
found  it  easiest  of  all  to  deal  with  Dr.  Neil  Sullivan,  the  superintend¬ 
ent  of  schools.  There  was  never  any  doubt  of  his  authority.  He  clearly 
ran  the  show.  And  he  had  to  be  admired  for  the  way  he  took  on  a  tre¬ 
mendously  difficult  goal  in  Berkeley  and  brought  it  to  reality  with  eclat 
and  aplomb.  He  seemed  to  me  intelligent  and  competent,  tough  and 
shrewd — traits  which  I  find  make  a  person  easy  to  respect  and  to  work 
with  even  when  there  are  disagreements  on  specific  issues.  It  was  clear 
to  me  that  the  picture  many  of  the  public  had  of  Sullivan  as  a  mere 
sentimentalist  was  all  wrong.  Such  a  person,  of  course,  could  not  have 
done  the  difficult  job  that  Sullivan  accomplished.  I  was  never  in  dis¬ 
agreement  with  Sullivan  over  major  objectives,  but  we  differed  at  times 
in  certain  specific  aspects  of  strategy  and  tactics.  Considering  some  of 
the  thorny  problems  posed  by  the  whole  idea  of  making  an  independ¬ 
ent  evaluation  of  Sullivan's  program,  it  all  went  along  quite  well.  Sul¬ 
livan  understandably  had  his  particular  concerns  as  a  superintendent 
and  I  had  mine  as  a  researcher.  It  required  some  astuteness  from  both 
sides  to  meet  the  legitimate  needs  of  each.  I  never  doubted  Sullivan’s 
astuteness  in  this  respect. 

POLITICALLY  MOTIVATED  CRITICISMS 

Quite  late  in  the  course  of  our  data  collection,  a  political  activist 
group,  the  Community  for  New  Politics  (CNP)  sent  a  spokesman  to 
the  public  board  meeting  of  May  7, 1968  to  protest  against  the  evalu¬ 
ation  study.  A  list  of  criticisms  of  the  study  was  presented  which  ques¬ 
tioned  the  relevance  of  some  of  the  tests,  questionnaires,  and  other  in¬ 
formation  we  were  obtaining.  The  accusations  and  criticisms  were  so 
surprisingly  false  and  technically  incompetent  that  one  can  suspect 
that  their  authors  did  not  expect  that  any  rebuttal  would  ever  be  made. 

A  large  part  of  the  CNP  statement  was  directed  against  me  person¬ 
ally,  alleging  racist  biases  and  questioning  my  impartiality  in  eval¬ 
uating  the  educational  effects  of  school  desegregation.  All  these  points 
I  countered  head-on  in  my  rebuttal  at  the  very  next  public  meeting  of 
the  board  on  May  21, 1968.® 

DEMISE  OF  THE  FOLLOWUP  STUDY 

My  outspoken  views,  expressed  at  professional  and  scientific  meet¬ 
ings  and  in  journal  articles,  to  the  effect  that  all  of  the  causes  of  racial 


’Copies  of  the  CNP  statement  and  Jensen’s  rebuttal  are  available  from  the 
author. 


differences  in  mental  abilities  and  scholastic  achievements  were  not 
yet  scientifically  established  and  that  the  probable  role  of  genetic  fac¬ 
tors  had  not  been  adequately  researched,  were  publicized  quite  luridly 
(once  there  was  even  a  2-inch  banner  headline  printed  in  red)  in  the 
local  newspapers  soon  after  I  became  associated  with  the  Berkeley 
school  evaluation  project.  This  aroused  a  good  deal  of  opposition 
toward  me  in  some  circles,  which,  from  the  standpoint  of  political  and 
public  relations  appearances,  undoubtedly  made  me  less  than  ideal 
as  a  director  of  the  project.  Many  of  the  school  administrative  person¬ 
nel  thought  I  was  too  controversial  to  be  in  this  position.  I  could  hardly 
disagree,  considering  some  of  the  misleading  publicity  I  had  received. 
Although  neither  I  nor  any  of  my  colleagues  ever  doubted  my  scien¬ 
tific  integrity  in  the  project,  it  was  recognized  that  the  same  qualities 
that  I  considered  a  virtue  as  a  researcher,  and  which  made  me  out¬ 
spoken  in  my  writings  about  important  educational  issues,  also  were 
the  very  qualities  that  made  me  so  unacceptable  to  some  politically 
oriented  critics.  This  problem  was  fully  and  openly  discussed  with 
the  school  authorities  and  with  the  university  advisory  committee.  It 
was  decided,  with  my  full  approval  (although  I  probably  really  had 
no  choice  in  the  matter),  that  beyond  the  collection  and  analysis  of 
the  baseline  data,  the  project  would  be  nominally  headed  by  the  dean 
of  the  school  of  education  as  the  principal  investigator.  There  were 
to  be  two  other  administrative  positions  under  him— director  and  pro¬ 
gram  coordinator— assigned  to  persons  not  previously  identified  with 
this  project  or  even  with  this  field  of  educational  research,  thereby  pre¬ 
serving  a  kind  of  anonymity  at  the  top  of  the  project  which  is  most 
visible  to  the  media  ana  the  public.  It  was  intended  that  I  should  re¬ 
cede  far  into  the  background,  as  research  psychologist  on  the  project, 
hidden  from  the  public  firing  line  but  remaining  in  charge  of  all  the 
psychometric  testing  and  analysis.  I,  along  with  several  researchers 
on  the  U.C.  campus  in  the  department  of  education,  sociology,  and 
psychology,  worked  together  during  the  summer  of  1968  to  prepare 
an  elaborate  research  proposal  intended  to  describe  the  project  in  de¬ 
tail  through  the  first  5  years  of  the  desegregation  program.  Our  hope 
was  to  use  the  proposal  to  obtain  the  necessary  funding  from  one  of 
the  large  Federal  or  private  agencies  that  make  grants  for  educational 
research.  While  these  possibilities  were  being  sought  and  explored 
during  the  ensuing  months,  the  project,  which  up  till  then  had  been 
funded  by  the  Berkeley  school  district  and  the  university,  came  to  its 
sudden  demise,  just  about  2  weeks  after  we  had  begun  the  spring,  1969 
testing  intended  to  assess  the  first  year  of  the  new  program. 

The  precise  chain  of  events  that  led  to  this  (to  me)  sudden  announce¬ 
ment  remains  rather  obscure,  at  least  to  me.  In  the  first  week  of  March 
1969  the  Harvard  Educational  Review  (winter  1969)  published  my 
lengthy  article,  “How  Much  Can  We  Boost  IQ  and  Scholastic 
Achievement?”  It  was  quickly  publicized  in  the  popular  press,  at 
times  with  highly  misleading  distortions,  and  was  especially  aired  by 
the  newspapers  and  radio  in  the  Bay  area.  Some  of  the  political  pres¬ 
sure  groups  in  Berkeley  were  incensed  by  these  popular  accounts  of  my 
views  and  clamored  for  my  being  fired,  not  only  from  my  role  in  the 
evaluation  project,  but  even  from  my  position  as  a  professor  in  the  uni¬ 
versity.  A  spokesman  for  one  group  proposed  at  an  open  meeting  of 
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the  school  board  that  the  evaluation  study  be  immediately  halted  and 
that  all  the  baseline  data  we  had  collected  the  previous  year  be  de¬ 
stroyed.  When  the  president  of  the  board  pointed  out  that  all  the  data 
were  in  possession  of  the  university  and  that  therefore  the  board  had 
no  jurisniction  over  them,  the  board  was  then  urged  to  dissociate  com¬ 
pletely  from  the  project.  ( A  few  weeks  before  this  eruption,  I  had  been 
told  by  Berkeley's  present  school  su|>crintendent,  I)r.  Richard  Foster, 
that  when  he  first  took  office,  early  in  1069,  there  were  people  in  the 
community  who  urged  that  the  first  thing  he  should  do  as  the  new 
superintendent  is  “get  rid  of  Jensen.")  Unfortunately,  at  the  very 
next  public  meeting  of  the  Iioard,  it  announced  its  decision  that  the 
Berkeley  schools  would  dissociate  itself  from  the  university's  evalua¬ 
tion  project.  Our  testers,  who  were  already  in  the  schools,  were  re¬ 
tained  to  complete  the  spring  testing,  but  all  the  test  results  were  kept 
by  the  school  administration  for  scoring  and  analysis  and  the  project 
at  the  university  closed  up  shop.  I  was  notified  of  the  board’s  decision 
the  next  day  by  the  head  of  the  project,  the  dean  of  the  school  of  edu¬ 
cation.  The  same  day  a  school  official  explained  to  me  that  they  were 
reluctantly  forced  to  come  to  this  decision  because  the  schools  were  not 
a  research  institute,  but  a  political  unit,  and  they  had  to  be  sensitive  to 
the  political  climate  of  the  community.  This  then,  was  given  as  at  least 
part  of  the  reason  for  the  demise  of  the  project.  The  school  adminis¬ 
tration  has  carried  on  with  the  routine  State-mandated  testing,  but, 
as  far  as  I  know,  nothing  resembling  the  thorough  and  comprehensive 
research  we  had  planned  has  been  attempted,  and  I  have  not  found  any 
of  the  routine-  reports  presented  at  board  meetings  very  interesting  or 
informative  from  a  research  standpoint.  Thus,  a  real  assessment  of 
the  effects  of  total  school  desegregation  still  remains  an  unaccomp¬ 
lished  task  for  educational  research.  Perhaps  it  can  be  done,  some¬ 
where,  at  some  time  in  the  future.  It  could  still  be  done  in  Berkeley, 
because  all  the  predesegregation  baseline  data  are  completely  intact. 

A  PERSONAL  VIEW  OF  THE  ISSUES 

From  the  beginning,  I  personally  favored  racial  desegregation  of 
schools,  and  I  hopefully  believe  it  is  coming  about  throughout  the 
Nation.  As  an  educator,  !  am  concerned  that  it.  come  about  m  such  a 
way  as  to  be  of  benefit  to  the  schooling  of  all  children.  Achieving  ra¬ 
cial  balance,  while  viewed  by  many  of  us  ns  desirable  for  moral,  ethi¬ 
cal,  and  social  reasons,  will  not  solve  existing  educational  problems; 
it  will  create  new  ones,  and  I  am  anxious  that  we  provide  the  means  for 
fully  and  objectively  assessing  them  and  for  discovering  the  means  of 
solving  them.  I  am  quite  convinced  on  the  basis  of  massive  research  evi¬ 
dence  that  the  educational  abilities  and  needs  of  the  majority  of  white 
and  Negro  children  are  sufficiently  different  at  this  present  time  in  our 
history  that  both  groups— and  particularly  the  more  disadvantaged 
groupi-can  be.  cheated  out  of  the  best  education  we  now  know  how  to 
provide  in  our  schools  if  uniformity  rather  than  diversity  of  instruc¬ 
tional  approaches  becomes  the  rule.  Diversity  and  desegregation  need 
not  be  incompatible  goals.  I  think  both  are  necessary.  But  achieving  ra¬ 
cial  balance  and  at  the  same  time  ignoring  individual  difference  m 
children’s  special  educational  needs  could  be  most  destructive  to  those 
who  are  already  the  most  disadvantaged  educationally.  The  allocation 
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of  a  school’s  resources  for  children  with  special  educational  problems 
cannot  be  influenced  by  race;  it  must  be  governed  by  individual  needs. 
Making  an  association,  as  some  arsons  do,  between  the  “nature- 
nurture"  (or  “heredity-environment”)  question  and  the  issue  of  racial 
desegregation  of  schools  is,  to  me.  a  most  flagrant  non  sequitur.  The 
pros  or  cons  of  school  integration  have  no  logical  or  necessary  connec¬ 
tion  with  the  question  whether  there  are  or  are  rot  racial  genetic  differ¬ 
ences  in  mental  ability,  and  the  outcome  of  scientific  research  on  this 
legitimate  question  should  have  no  bearing,  either  one  way  or  the 
otner,on  the  issue  of  school  integration. 

Since  educators  have  at  least  officially  assumed  that  race  and  social 
class  differences  in  scholastic  performance  are  not  associated  with  any 
genetic  differences  in  growth  rates  or  patterns  of  mental  abilities  blit 
are  due  entirely  to  discrimination,  prejudice,  inequality  of  educational 
opportunity,  and  factors  in  the  child's  home  environment  and  peer 
culture,  we  have  collectively  given  little  if  any  serious  thought  to 
whether  we  would  do  anything  differently  if  we  knew  in  fact  that  all 
educational  differences  were  not  due  solely  to  these  environmental 
factors. 

There  have  lieen  and  still  are  obvious  environmental  inequities  and 
injustices  which  have  disfavored  certain  minorities,  particularly 
Negroes,  Mexican- Americans,  and  American  Indians.  Progress  has 
l>een  made  and  is  continuing  to  Ik»  made  to  improve  these  conditions. 
Hut  there  is  no  doubt  there  is  still  a  long  way  to  go.  and  the  drive  to¬ 
ward  further  progress  in  this  direction  should  lie  given  top  priority 
in  our  national  effort. 

Education  is  viewed  as  one  of  the  chief  instruments  for  approaching 
this  goal.  Every  child  should  receive  the  liest  education  that  our  cur¬ 
rent  knowledge  and  technology  can  provide.  This  should  not  implv 
that  we  advocate  the  same  methods  or  the  same  e.\|)ectations  for  all 
children.  There  are  large  individual  differences  in  rates  of  mental 
development,  in  patterns  of  ability,  in  drives  and  interests.  These  dif¬ 
ferences  exist  even  among  children  of  the  same  family.  The  good 
parent  does  his  best  to  make  the  most  of  each  child's  strong  points  and 
to  help  him  on  his  weak  points  but  not  make  these  the  crux  of  success 
or  failure.  The  school  must  regard  each  child,  and  the  differences  among 
children,  in  much  the  same  way  as  a  good  parent  should  do. 

I  lielieye  we  need  to  find  out  the  extent  to  which  individual  differ¬ 
ences,  social  class  differences,  and  race  difference  in  rates  of  cognitive 
development  and  differential  patterns  of  relative  strength  and  weak¬ 
ness  in  various  types  of  ability  are  attributable  to  genetically  condi¬ 
tioned  biological  growth  factors.  The  answer  to  this  question  might 
imply  differences  in  our  approach  to  improving  the  education  of  all 
children,  particularly  those  we  call  the  disadvantaged,  for  many  of 
whom  school  is  now  a  frustrating  and  unrewarding  experience. 

Individuals  should  lie  treated  in  terms  of  their  individual  character¬ 
istics  and  not  in  terms  of  their  group  memliership.  This  is  the  way  of 
a  democratic  society,  and  educationally  it  is  the  only  procedure  that 
makes  any  sense.  Individual  variations  within  any  large  socially  de¬ 
fined  group  are  always  much  greater  than  the  average  differences  be¬ 
tween  groups.  There  is  overlap  between  groups  in  the  distributions  of 
all  psychological  characteristics  that  we  know  anything  about.  But 
dealing  with  children  as  individuals  is  not  the  greatest  problem.  It  is 
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in  our  concern  about  the  fact  that  when  we  do  so,  we  have  a  differen¬ 
tiated  educational  program,  and  children  of  different  socially  identifi¬ 
able  groups  may  not  be  proportionately  represented  in  different  pro¬ 
grams.  This  is  tlie  “hangup'  of  many  |>ersons  today  and  this  is  where 
our  conceptions  of  equal  opportunity  are  most  likely  to  go  awry  and 
become  misconceptions. 

(iroup  racial  and  social  class  differences  are  first  of  all  individual 
differences,  but  the  causes  of  the  group  differences  may  not  be  the 
same  as  of  the  individual  differences.  This  is  what  we  must  find  out, 
liecause  the  prescription  of  remedies  for  our  educational  ills  could 
de|M*nd  on  the  answer. 

Let  me  give  one  quite  hypothetical  example.  We  know  that,  among 
middle-class  white  children,  learning  to  read  by  ordinary  classroom 
instruction  is  related  to  certain  psychological  developmental  charac¬ 
teristics.  Educators  call  it  “readiness."  These  characteristics  of  readi¬ 
ness  appear  at  different  ages  for  different  kinds  of  learning,  and  at  any 
given  age  there  are  considerable  individual  differences  among  chil¬ 
dren,  even  among  siblings  reared  within  the  same  family.  These  devel¬ 
opmental  differences,  in  middle-class  white  children,  are  largely  con¬ 
ditioned  by  genetic  factors.  If  we  try  to  begin  a  child  too  early  iii  read¬ 
ing  instruction,  he  will  experience  much  greater  difficulty  than  if  we 
waited  until  we  saw  more  signs  of  “readiness.”  Lacking  readiness,  he 
may  even  become  so  f  rust  rated  as  to  “turn  off”  on  reading,  so  that  he 
will  then  have  an  emot  ional  block  toward  reading  later  on  when  he 
should  have  the  optimal  readiness.  The  readiness  can  then  not  bo  fully 
tapped.  The  child  would  have  boon  bettor  off  had  we  postponed  reading 
instruction  for  (i  months  or  a  year  and  occupied  him  during  this  time 
with  other  interesting  activities  for  which  he  was  ready.  Cnances  are 
he  would  be  a  better  reader  at,  say,  10  or  11  years  of  age  for  having 
started  a  year  later,  when  he  coula  catch  on  to  reading  with  relative 
ease  and  avoid  the  unnecessary  frustration.  It  is  very  doubtful  in  this 
case  that  some  added  “enrichment”  to  his  preschool  environment  would 
have  made  him  learn  to  read  much  more  easily  a  year  earlier.  If  this  is 
largely  a  matter  of  biological  maturation,  then  the  time  at  which  a 
child  is  taught  in  terms  of  his  own  schedule  of  development  becomes 
important.  If.  on  the  other  hand,  it  is  largely  a  matter  of  preschool 
environmental  enrichment,  then  the  thing  to  do  is  to  go  to  work  on  the 
preschool  environment  so  as  to  make  all  children  equally  ready  for 
reading  in  the  first  grade.  If  a  child’s  difficulty  is  the  result  of  both 
factors,  then  a  combination  of  both  enrichment  and  optimal  develop¬ 
mental  sequencing  should  be  recommended. 

There  is  a  danger  that  some  educators’  fear  of  being  accused  of  racial 
discrimination  could  become  so  misguided  as  to  work  to  the  disadvan¬ 
tage  of  many  minority  children.  Should  we  deny  differential  educa¬ 
tional  treatments  to  children  when  such  treatment  will  maximize  the 
benefits  they  receive  from  schooling,  just  because  differentia]  treat¬ 
ment  might  result  in  disproportionate  representation  of  different 
racial  groups  in  various  programs?  I  have  seen  instances  where  Negro 
children  were  denied  special  educational  facilities  commonly  given  to 
white  children  with  learning  difficulties  simply  because  school  authori¬ 
ties  were  reluctant  to  single  out  any  Negro  child,  despite  his  obvious 
individual  needs,  to  be  treated  any  differently  from  the  majority  of 
youngsters  in  the  school.  There  was  no  hesitation  about  singled  out 
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white  children  who  needed  special  attention.  Many  Negro  children  of 
normal  and  superior  scholastic  potential  are  consigned  to  classes  in 
which  one-fourth  to  one-third  of  their  classmates  have  IQs  below  75, 
which  is  the  usual  borderline  of  educational  mental  retardation.  The 
majority  of  these  educationally  retarded  children  benefit  little  or  not 
at  all  from  instruction  in  the  normal  classroom,  but  require  special 
attention  in  smaller  classes  that  ]>ermit  a  high  degree  of  individualized 
and  snmll  group  instruction.  Their  presence  in  regular  classes  creates 
unusual  difficulties  for  the  conscientious  teacher  and  detracts  from 
the  optimal  educational  environment  for  children  of  normal  ability. 
Yet  tnere  is  reluctance  to  provide  sjiecial  classes  for  these  education¬ 
ally  retarded  children  if  they  are  Negro  or  Mexicnn-Amcrican.  The 
classrooms  of  predominantly  minority  schools  often  have  20  to  80  per¬ 
cent  of  such  children,  which  handicaps  the  teacher's  efforts  on  behalf 
of  her  other  pupils  in  the  normal  range  of  IQ.  The  more  able  minority 
children  are  thereby  disadvantaged  in  the  classroom  in  ways  that  arc 
rarely  imposed  on  white  children  for  whom  there  are  more  diverse 
facilities.  Differences  in  rates  of  mental  development  and  in  potentials 
for  various  types  of  learning  will  not  disappear  by  lieing  ignored.  It  is 
up  to  biologists  and  psychologists  to  discover  their  causes,  and  it  is  up 
to  educators  to  create  a  diversity  of  instructional  arrangements  best 
suited  to  the  full  range  of  educational  differences  that  we  find  in  our 
population.  Many  environmentally  caused  differences  can  be  mini¬ 
mized  or  eliminated,  given  the  resources  and  the  will  of  society.  The 
differences  that  remain  are  a  challenge  for  public  education.  The  chal¬ 
lenge  will  be  met  by  making  available  more  ways  and  means  for  chil¬ 
dren  to  benefit  from  schooling.  This,  I  am  convinced,  can  come  about 
only  through  a  greater  recognition  and  understanding  of  the  nature 
of  human  differences. 

Hut  research  in  this  realm,  unlike  most  scientific  research,  is  fraught 
with  difficulties  not  intrinsic  to  the  research  itself.  Because  I  have 
refused  to  assume  a  doctrinaire  stance  regarding  the  roles  of  genetic 
and  environmental  factors  in  the  causation  of  racial  differences  in 
intelligence  and  scholistic  performance,  I  have  become  persona  non 
grata  to  the  dogmatists  at  Imth  extremes  of  this  issue.  Hut  the  per¬ 
sonal  and  professional  consequences  of  my  dragging  those  important 
questions  out  from  under  the  rug  and  suggesting  that  they  be  sub¬ 
jected  to  scientific  study  are  another  story. 

In  a  free  society,  one  which  permits  freedom  of  sjicech  and  of  the 
press,  liotli  to  express  and  to  criticize  diverse  views,  the  social  responsi¬ 
bility  of  the  scientist,  it  seems  to  me,  is  perfectly  clear.  It  is  simply 
to  do  his  research  as  comjietentlv  and  carefully  as  lie  can,  and  to  rejiort 
his  methods,  results,  and  conclusions  ns  fully  and  ns  accurately  as 
possible.  The  scientist,  when  speaking  ns  n  scientist  about  his  research, 
should  not  make  it  subordinate  to  his  nonscieiitifically  nrrived-nt  per¬ 
sonal,  social,  religious,  or  political  ideologies.  We  have  seen  dear 
examples  of  what  happens  when  science  is  corrupted  by  servitude  to 
jiolitirnl  dogma — in  the  biznrre  racist  theories  of  the  Nazis  and  in  the 
disastrous  Lysenkoism  of  the  Soviet  Union  under  Stalin.  Unfortu¬ 
nately,  we  have  been  witnessing  in  the  United  States  similarly  ideo¬ 
logically  motivated  dogmatism  concerning  the  causes  of  obvious 
differences  in  average  educational  and  occupational  performance 
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among  various  subpopulations.  swially  identified  as  raeial  groups. 
♦Serious  consideration  of  the  cpiestion  of  whether  the  observed  racial 
differences  in  mental  abilities  and  scholastic  performance  involve 
frenetic  as  well  as  environmental  factors  has  been  totally  taboo  in 
academic,  scientific,  and  intellectual  circles  in  the  I'nited  States  in 
recent  years.  Nevertheless,  it  ivmains  a  persistent  question.  My  belief 
is  that  scientists  in  the  appropriate  disciplines  must  finally  face  the 
cpiestion  sepia  rely  and  not  repeatedly  sweep  it  back  under  the  rug. 
In  the  long  run.  the  safest  and  sanest  thing  we  can  urge  is  intensive, 
no-holds-barrcd  inquiry  in  the  best  tradition  of  science. 

There  is  [terluips  an  understandable  reluctance  to  come  to  grips 
scientifically  with  the  problem  of  race  differences  in  intelligence— to 
come  to  grips  with  it.  that  is  to  say,  in  the  same  way  that  scientists 
would  approach  the  invest igat ion  of  any  other  phenomenon.  This  re¬ 
luctance  is  manifested  in  a  variety  of  “symptoms"  found  in  most 
writings  and  discussions  of  the  psychology  of  race  differences,  par¬ 
ticularly  differences  in  mental  ability.  These*  symptoms  include  n 
tendency  to  remain  on  the  remotest  fringes  of  the  subject ;  to  sidestep 
central  questions;  to  blur  the  issues  and  tolerate  u  degree  of  vagueness 
in  definitions,  concepts,  and  inferences  that  would  be  unseemly  in  any 
other  realm  of  scientific  discourse.  Many  writers  express  an  unwar¬ 
ranted  degree  of  skepticism  about  reasonably  well-established  quanti¬ 
tative  methods  and  measurements.  They  deny  or  belittle  already  gen¬ 
erally  accepted  facts— accepted,  that  is.  when  brought  to  I  war  on 
infeivnees  outside  the  realm  of  race  difference!* — and  they  demand 
practically  impossible  criteria  of  certainty  Ik* fore  even  seriously  pro¬ 
mising  or  investigating  genetic  hypotheses,  as  contrasted  with  ex¬ 
tremely  uncritical  attitudes  toward  purely  environmental  hypotheses. 
There  is  often  a  failure  to  distinguish  clearly  between  scientifically 
answerable  aspects  of  the  question  and  the  moral,  political,  and  social 
policy  issues;  a  tendency  to  beat  dead  horses  and  to  set  up  straw  men 
on  what  is  represented,  or  misrepresented,  I  should  say,  as  the  genetic 
side  of  the  argument.  We  see  appeals  to  the  notion  that  the  topic  is 
either  too  unimportant  to  Ik*  worthy  of  scientific  curiosity  or  too  com¬ 
plex,  or  too  difficult,  or  that  answers  to  key  questions  are  fundamentally 
‘‘unknowable"  in  anv  scientifically  acceptable  sense.  Finally,  we  often 
see  the  complete  denial  of  intelligence  and  race  as  realities,  or  us  quanti¬ 
fiable  attributes,  or  as  variables  capable  of  Iwing  related  to  one  an¬ 
other — in  short,  there  is  an  ostrich-like  dismissal  of  the  subject 
altogether. 

I  Iwlieve  these  obstructive  tendencies  will  be  increasingly  overcome 
the  more  widely  and  openly  the  subject  is  researched  and  discussed 
among  scientists  and  scholars,  and  the  more  the  general  public  is 
made  intelligently  aware  of  the  issues.  As  some  of  the  taboos  against 
open  discussion  of  the  topic  fall  away,  the  issues  vill  Iwcome  clarified 
on  a  rational  basis.  We  will  come  to  know  better  just  what  we  do  and 
do  not  yet  know  aland  the  subject,  and  we  will  Ik*  in  a  better  position 
to  deal  with  it  objectively  and  constructively. 

We  must  always  distinguish  clearly  between  research  on  racial 
differences  and  racism.  Racism  usually  implies  hate  or  aversion  and 
is  aimed  at  the  denial  of  equal  rights  and  oppoif  unities  to  persons  on 
the  basis  of  their  racial  origin.  Racism  should  be  attacked  directly  in 
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the  spheres  in  which  it  operates,  by  enacting  and  enforcing  laws  and 
arrangements  that  help  to  insure  equality  of  civil  and  political  rights 
and  to  guard  against  discrimination  in  educational  and  occupational 
opportunities  on  the  basis  of  racial  membership. 

To  fear  research  on  genetic  racial  differences,  or  the  possible  exist¬ 
ence  of  a  biological  basis  for  differences  in  abilities,  is,  in  a  sense,  to 
grant  the  racist’s  assumption — that  if  it  should  Ik*  established  beyond 
reasonable  doubt  that  there  are  genetically  conditioned  differences  in 
mental  abilities  among  individuals  or  groups,  then  we  nrc  justified  in 
oppressing  or  exploiting  those  who  are  most  limited  in  genetic  endow¬ 
ment.  This,  of  course,  docs  not  follow  at  all.  Equality  of  human  rights 
dot's  not  depend  unon  the  pro|>osition  that  there  are  no  genetically 
conditioned  individual  differences  or  group  differences.  Equality  of 
rights  is  a  moral  axiom:  it  dot's  not  depend  upon  anv  set  of  scientific 
data. 

I  have  always  advocated  dealing  with  |>ersons  ns  individuals,  each 
in  terms  of  his  own  needs  and  characteristics,  and  I  am  opposed  to 
according  to  pci-sous  on  the  basis  of  their  race,  color,  national  origin, 
or  social  clnssbackground.  But  I  am  nlso  opposed  to  ignoring  or  refus¬ 
ing  to  investigate  the  causes  of  the  well-established  differences  among 
rncinl  gi-oups  in  the  distribution  of  educationally  relevant  traits, 
particularly  IQ. 

Present  educational  programs  generally  are  failing  to  provide  all 
segments  of  our  imputation  with  the  knowledge  and  skills  needed  for 
economic  self-sufficiency  in  our  increasingly  technological  society. 
Literal  equality  of  educational  opportunity  falls  short  of  solving  this 
problem.  In  appropriate  instructional  procedures,  often  based  on  the 
notion  that  all  children  can  learn  best  in  essentially  the  same  way 
except  for  easily  changed  environmental  influences,  can  alienate  many 
children  from  ever  entering  upon  any  path  of  educational  fulfillment. 

In  our  efforts  to  improve  education  we  should  not  lose  sight  of  the 
focal  point  of  our  concern — the  individual  child.  And  this  means  the 
biological  as  well  as  the  social  individual,  for  man’s  intelligence  and 
educabilitv  are  the  products  of  biological  evolution  as  well  as  of 
individual  experience.  I  lielieve  that,  in  the  long  run,  the  greatest 
resj)ect  educators  can  pay  the  children  in  our  schools  is  to  try  to  take 
full  account  of  all  the  facts  of  their  nature.  In  my  view,  more  thought 
and  effort  should  Ik*  directed  into  discovering  wavs  of  modifying  our 
educational  methods  and  goals  to  accord  with  the  full  variety  and 
range  of  children’s  abilities  and  proclivities.  In  that  way,  perhaps, 
many  more  children  can  truly  profit  from  their  years  in  school. 
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A.  ABILITY  TESTING 

/.  Lorge-Thorndike  Intelligence  Test*  (Grades  K-6) 

From  the  standpoint  of  test  construction  and  standardization  this 
is  probably  the  best  group  intelligence,  lest  on  the  market.  An  added 
advantage  is  that  it  has  been  used  in  past  ycai-s  in  the  Berkeley  schools 
and  is  the  most  generally  used  test  in  other  school  systems  in  the  bay 
area.  Also,  more  is  known  about  socioeconomic  and  educational  cor¬ 
relates  of  the  Iiorge-Thorndike  tests  than  is  known  for  any  other 
group-ndministerca  tests. 

2.  Tests  of  attention  and  memory  span  (Grades  2-6) 

These  tests,  which  together  take  less  than  .30  minutes  to  administer, 
had  been  undergoing  research  and  development  in  the  schools  of  Rich¬ 
mond  and  Orinda  in  1966-67.  Their  chief  value  lies  in  the  fact  that  they 
are  quite  '‘culture  fair.”  they  assess  abilities  ini|>ortant  for  classroom 
learning,  and  they  reveal  able  learners  in  culturally  disadvantaged 
groups  who  often  go  undetected  by  means  of  the  usual  standardized  in¬ 
telligence  tests.  These  tests  reliably  measure  an  important  aspect  of 
learning  ability  which  is  not  measured  by  traditional  tests.  The  at¬ 
tention  and  memory  span  tests  are  administered  by  means  of  a  tape 
recording. 

3.  Figure  copying  test  (Grades  K-J)) 

This  test  was  developed  at  the  Gesell  Institute  at  Yale  University. 
It  is  intended  as  a  means  for  measuring  developmental  road i ness  for 
the  traditional  tasks  of  the  primary  grades.  The  child  is  simply  asked 
to  copy  10  geometric  forms.  There  is  no  time  limit,  but  the  test  usually 
takes  less  than  15  minutes  to  administer  in  the  classroom. 

B.  MOTIVATIONAL  ASSESSMENT  (GRADES  1-  A ) 

/.  Test  of  speed  and  persistence 

This  is  a  simple  test  that  takes  at  most  10  minutes  to  administer.  The 
child  simply  makes  X's  in  a  series  of  squares  for  the  two  periods,  each 
of  1-5  minutes’  duration,  separated  by  a  2-minutc  rest  period.  The 
test  is  valuable  because  it  contains  little  or  no  intellectual  component. 
The  pupil’s  score  reveals  his  ability  to  mobilize  his  effort  for  a  brief 
period  and  to  persist  in  an  assigned  task.  It  serves  partly  as  an  index 
of  classroom  morale  and  can  be  used  as  a  means  of  estimating  the  child’s 
test-taking  attitude  and  effort :  It  can  be  entered  as  a  moderator  varia¬ 
ble  into  correlational  analyses  among  other  ability  and  achievement 
tests. 

C.  SCHOLASTIC  ACHIEVEMENT  TESTING  (GRADES  1  — 0 ) 

1.  Stanford  achievement  tests  ^ 

These  are  the  best  standardized  tests  of  scholastic  achievement  and 
have  the  added  advantage  that  they  have  been  in  general  use  in  the 
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Berkeley  schools  in  past  years.  Because  of  the  limited  time,  only  the 
“partial  battery”  was  used,  consisting  of  word  meaning',  paragraph 
meaning,  spelling,  language,  word  study  skills,  arithmetic,  computa¬ 
tion,  arithmetic  concepts,  and  arithmetic  applications. 

D.  80CI0METRIC  ASSESSMENT  (0RADE8  4-6) 

This  brief  questionnaire  can  be  administered  by  the  teachers.  It  is  a 
typical  sociometric  device :  the  child  answers  a  number  of  simple  oues- 
tions  about  his  relationship  to  his  classmates.  The  form  proposed  for 
use  here  has  been  developed  by  Dr.  Nadine  Lambert  of  the  Depart¬ 
ment  of  Education  of  the  university.  It  had  also  been  used  in  the  River¬ 
side  Schools  evaluation.  It  is  probably  the  most  objective  indicator  of 
the  organization  of  peer  relationships  in  the  classroom.  Postintegra¬ 
tion  assessments  should  reflect  the  extent  to  which  integration  is 
actually  taking  place  at  the  classroom  level  in  the  relationships  among 
children.  It  indicates  the  degree  to  which  interpersonal  relationships 
follow  ethnic,  social-class,  and  ability  factors  as  they  are  perceived  in 
the  classroom.  It  was  given  only  in  Grades  4-6  because  it  requires 
a  level  of  reading  and  writing  ability  not  generally  found  much  be¬ 
low  this  grade  level. 

E.  TEACHER  ATTITUDE 

A  brief  inventory  of  teacher  attitudes  and  opinions  regarding  in¬ 
tegration,  busing,  ability  grouping,  etc.  was  adapted  from  already 
existing  inventories.  It  was  distributed  to  teachers  who  mailed  their 
completed  questionnaires  directly  to  the  project  director.  Only  a 
statistical  summary  of  the  responses  was  made  available  to  school 
officials.  Individual  teachers  remained  strictly  anonymous. 

F.  l’A RENTS  ATTITUDES  AND  OPINIONS 

This  brief  questionnaire  was  adapted  from  the  questionnaires  de¬ 
veloped  by  Dr.  Leonard  Marascuilo  of  the  department  of  education 
at  the  university  for  use  in  previous  studies  of  public  opinion  re¬ 
garding  school  integration,  busing,  et  cetera.  Questionnaires  were  sent 
to  pa  rents  and  their  replies  were  mailed  by  them  directly  to  the  project 
director.  Reply  was  voluntary  and  anonymous. 

O.  PUPIL  BEHAVIOR  AND  CLASSROOM  CLIMATE 

These  factors  were  assessed  by  observational  techniques  developed 
by  Dr.  Theodore  Parsons  of  the  University  of  California.  Five  trained 
observors,  using  already  developed  checklists  and  rating  forms  made 
observations  in  all  elementary  classrooms  in  the  system. 

II.  SUPPLEMENTARY  BACKGROUND  DATA 

Certain  items  of  information  not  routinely  entered  in  the  child’s 
school  record  were  obtained  for  a  more  adequate  picture  of  demo¬ 
graphic  characteristics  of  the  Berkeley  school  population. 

( 1 )  Birthdate  and  present  age. 

(2)  Sex. 
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(3)  Race. 

(4)  Race  of  father,  race  of  mother. 

(5)  Father’s  occupation,  mother’s  occupation. 

(6)  Highest  school  grade  completed  by  father. 

( 7 )  Highest  school  grade  completed  by  mother. 

(8)  Mother’s  birthdate  (mother’s  age  is  likely  to  be  a  significant 
source  of  variance  in  school  performance) . 

(0)  Home  address. 

(101  Position  in  family  (birth  order). 

(11)  Number  of  half-siblings  and  their  ages. 

( 12)  Number  of  full-siblings  and  their  ages. 

( 13 )  Number  of  step-siblings  and  their  ages. 

(14)  Complete  identification  of  all  full-  and  half-siblings  by  name. 

( 15)  Number  of  adults  (over  18)  in  household. 

( 16)  Child's  height  and  weight. 

( 17)  Whether  left  or  right  handed ;  left  or  right  eyed. 

( 18)  For  grades  K  and  1  only :  missing  baby  teeth. 

( 19)  Whether  the  child  has  "been  in  special  programs,  such  as  Head 
Start,  busing,  et  cetera. 

( 20)  Language  spoken  in  the  home. 
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OX  THE  EXPLANATION  OF  RACIAL-ETHNIC  GROUP 
DIFFERENCES  IN  ACHIEVEMENT  TEST  SCORES 


Hv  (JkoimiK  W.  Maykske,*  U.S.  Okfk’k  or  Education, 
Wahiiixotox,  D.C. 

» 

INTRODUCTION 

My  colleagues 1  nnd  I  in  the  U.S.  Office  of  Education  have  been 
privileged  to  be  charged  with  the  responsibility  for  illustrating  and 
documenting  the  structure  and  functioning  of  the  American  public 
school  system.  We  could  not  dream  of  haying  such  a  lofty  objective 
if  we  did  not  have  at  our  disposal  the  most  comprehensive  body  of 
data  ever  collected  on  public  schools  and  their  students  in  the  United 
States.  I  am,  of  course,  referring  to  the  educational  opportunities 
survey  data  collected  in  the  fall  of  1965  at  the  direction  of  Congress 
in  the  Civil  Rights  Act  of  the  prior  year.  A  rejwrt  utilizing  this  data 
to  investigate  the  equality  of  educational  opportunity  for  various 
racial  and  ethnic  groups  was  issued  in  the  fall  of  1966  under  the 
principal  authorship  of  James  S.  Coleman.  Today  I  would  like  to 
pivsent  excerpts  from  two  reports  that  utilized  this  same  body  of 
data— Mayeske,  et  nl.,  1969;  1971— as  well  as  some  special  analyses 
that  |)crtnin  to  the  explanation  of  racial-ethnic  group  differences  in 
achievement.  Hut  let  me  first  focus  on  the  nature  and  scope  of  the  data 
base  and  the  background  work  that  was  done  in  preparation  for  these 
imports. 

TIIK  DATA  BASK  AND  BACKGROUND  WORK 

The  educational  opportunities  survey  entailed  the  testing  and 
surveying  of  about  650.000  students  in  some  4,000  public  schools, 
throughout  the  country  in  grades  1, 3, 6, 9  and  12,  together  with  their 
teachers,  principals,  and  superintendents.  The  survey  sample  consisted 
of  a  5-jM'iwnt  sample  of  schools.  The  data  base  is  comprehensive  in 
that  detailed  factual  and  attitudinal  information  was  collected  on  the 
students  home  background,  attitude  toward  school,  race  relations,  and 
tin*  world.  A  battery  of  ability  and  achievement  tests  was  administered 
at  each  grade  level.  Information  was  collected  from  some  60,000 
teachers  and  4.000  principals  concerning  their  training  and  experi¬ 
ence,  their  view  of  the  school,  et  cetera.  The  final  part  of  the  teacher 
questionnaire  consisted  of  a  30-item  contextual  vocabulary  test  which 
was  intended  to  be  a  measure  of  the  verbal  facility  of  the  teacher.  In 
addition,  the  principal  provided  data  on  the  school’s  facilities,  staff, 
programs,  curriculum,  et  cetera.  For  further  detailed  information  on 
the  survey  data  I  will  refer  von  to  the  report  ‘‘Equality  of  Educa¬ 
tional  Opportunity”  (Coleman  et  al.,  1966). 

♦The  views  expressed  In  this  paper  are  those  of  the  author  and  do  not  reflect 
the  official  policy  of  the  U.S.  Office  of  Education. 

1  Tetsuo  Okada,  Carl  E.  Wilder,  Wallace  M.  Cohen,  and  Albert  E.  Beaton,  Jr. 
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The  main  goal  of  our  background  work  was  to  leduce  the  more  than 
400  variables  in  an  empirically  meaningful  way  into  indexes  and  sets 
of  indexes  so  that  the  volume  of  data  processing  and  complexity  of 
later  analyses  could  be  reduced.  Before  the  variables  could  tie  reduced 
into  meaningful  groupings,  however,  decisions  had  to  be  made  con¬ 
cerning  the  estimation  or  missing  data  and  the  coding  or  scaling  of 
variables.  As  a  guide  in  the  estimation  of  missing  data  or  handling 
of  nonresponses,  it  was  decided  to  analyze  the  responses  to  each  ques¬ 
tion  against  one  or  more  criteria  or  dependent  variables  so  that  not  only 
the  percent  responding  to  each  item  or  response  alternative,  but  also 
their  mean  score  on  the  dependent  variable  could  be  used  as  a  guide 
in  coding  the  variables  and  in  assigning  a  value  to  the  nonrespondents. 
Since  the  approach  differed  somewhat  for  the  student,  teacher,  and 
principal  questionnaires  each  analysis  will  be  described  separately. 

A  factor  analysis  of  the  achievement  measures 1  showed  that  a  single 
factor  could  be  used  to  describe  their  intercorrelations.*  Accordingly, 
the  weights  from  the  first  principal  component  of  the  intercoriela- 
tions  were  used  to  weight  scores  on  the  individual  tests  and  sum  them 
to  obtain  the  overall  composite  of  academic  achievement.4  It  was  this 
composite  which  was  used  as  a  criterion  against  which  item  responses 
were  analyzed  (Mayeske,  et  al.,  1968).  This  composite  is  also  the 
dependent  variable  for  many  later  analyses.  _ 

In  order  to  maximize  the  linear  relationship  of  each  student  variable 
with  student  achievement,  criterion  scaling  (Beaton,  1969)  was  em¬ 
ployed.  By  criterion  scaling  is  meant  that  each  item  response  was  coded 
or  scaled  by  assigning  the  mean  value  of  the  dependent  variable  for 
each  of  the  different  response  alternatives  for  an  item.® 

For  the  teacher  variables,  each  item  was  analyzed  against  the 
teacher’s  total  score  on  a  self-administered  contextual  vocabulary  test 
(Mayeske,  et  al.,  1967).  For  the  principal  variables,  each  item  was 
analyzed  against  the  number  of  students  enrolled  in  the  school,  the 
rural-urban  and  socioeconomic  status  of  the  school  and,  the  prin¬ 
cipal’s  salary  (Mayeske,  et  al.,  1968).  These  analyses  were  used  as 
guides  in  assigning  codes  or  scale  values  and  in  estimating  missing 
data/ 

To  obtain  meaningful  groupings  of  variables,  the  intercorrelations 
of  the  student,  teacher  and  principal  sets  of  variables  were  each  sub- 


*The  tests  were:  (1)  General  Information;  (2)  reading  comprehension;  (3) 
mathematics  achievement;  (4)  verbal  ability  and;  (5)  nonverbal  ability.  Tor 
grades  9  and  12  all  five  tests  were  available,  for  grades  6  and  3  tests  (2)  through 
(5)  were  available  and,  for  grade  1  only  (4)  and  (6)  were  available.  See  Cole¬ 
man  (1966)  for  details  on  these  tests. 

•The  first  principal  component  of  the  intercorrelations  accounted  for  75  per¬ 
cent  of  the  variance  for  grades  6,  9,  and  12;  60  percent  for  grade  3;  and  82 
percent  for  grade  1.  Similar  results  were  obtained  for  separate  racial-ethnic 
and  regional  groupings  of  students  (Mayeske  and  Weinfeld,  1967). 

*  For  grades  6,  9  and  12  tests  (3)  and  (5)  received  slightly  lower  weights  than 
for  the  other  grade  levels.  See  the  appendix  for  the  group  standard  deviations 
on  the  composite  for  the  different  grade  levels. 

*  Almost  all  of  the  student  variables  were  coded  in  this  manner.  When  the 
results  of  this  scaling  technique  were  compared  with  a  more  conventional  pro¬ 
cedure  It  was  found  that  they  were  very  similar  except  for  some  of  the  attitudlnal 
items  which  were  linearised  by  the  criterion  scaling  procedure  (Mayeske,  et  al., 
1969). 

*  However,  for  the  teachers  and  principals  questionnaires  the  items  were  not 
coded  so  as  to  maximise  their  relationship  with  these  dependent  or  criterion 
variables. 
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jccted  to  a  scries  of  factor  analyses.  The  principal  component  tech¬ 
nique  was  used  to  extract  components  and  tne  Varimax  technique  was 
used  to  rotate  components  having  a  root  of  one  or  greater  (Horst, 
19(>5).  This  approach  was  essentially  iterative  in  that  variables  that 
did  not  form  meaningful  groupings  or  blurred  and  otherwise  mean¬ 
ingful  grouping  were  eliminated  and  the  remaining  variables  were 
refactored.  The  teacher  and  student  variables  readily  fell  into  mean¬ 
ingful  groupings  after  two  iterations  which  resulted  in  the  elimina¬ 
tion  of  about  six  to  \'l  variables  from  each  set.  The  highest  weights 
from  the  Varimax  rotation  were  used  to  combine  the  variables  to  ob¬ 
tain  index  scores.  In  order  to  keep  the  index  score  intercorrelations 
low  a  variable  was  allowed  t*»  have  a  weight  on  only  one  index. 

The  variables  from  the  principal  questionnaire  dealt  with  a  wide 
variety  of  different  aspects  of  the  school.  These  variables  did  not 
readily  fall  into  any  naturally  meaningful  groups.  Consequently,  a 
priori  groupings,  such  as  variables  concerned  with  the  physical  plant 
or  instructional  facilities  were  subjected  to  a  principal  component 
analysis.  The  weights  from  the  first  principal  component  were  then 
used  to  obtain  index  scores  for  each  school. 

A  brief  description  of  the  indexes  obtained  and  other  variables  re¬ 
tained  for  future  analyses  arc  given  in  the  appendix.  Time  does  not 
permit  for  a  full  discussion  of  them  now,  however,  they  are  given  for 
reference  purposes  and  will  be  discussed  in  later  portions  of  the  text. 
Using  these  indexes  we  have  conducted  an  extensive  number  of  analy¬ 
ses,  a  small  portion  of  which  I  would  like  to  present  today.  For  our 
discussion  today  we  have  chosen  the  sixth  grade  students  and  their 
schools  as  the  major  level  of  focus.  At  this  grade  level  the  dropout 
rate  is  not  as  severe  for  many  minority  group  students  as  it  is  at  the 
higher  grade  levels  and  the  number  of  schools  in  the  sample  is  quite 
substantial.  However,  at  the  higher  grade  levels  the  student  indexes 
arc  more  comprehensively  measured  and  the  errors  in  racial-ethnic 
group  identification  are  less  severe  than  at  the  lower  grade  levels  hence, 
some  results  for  these  grade  levels  will  also  be  brought  into  the  dis¬ 
cussion.  Adequate  measures  of  student  attitudes  and  motivation  were 
not  available  for  grades  1  and  3  and  hence  these  grade  levels  will  not 
enter  further  into  the  discussion. 

A  MEASURE  OF  RACIAL-ETHNIC  GROUP  MEMBERSHIP 

We  wanted  to  incorporate  in  our  analyses  a  variable  that  would  in¬ 
dicate  a  student’s  membership  in  each  of  the  racial-ethnic  groups  so 
that  we  could  see  how  these  different  groups  stood  with  respect  to  one 
another  at  different  points  in  the  analyses.  Since  these  are  discrete 
groups  we  had  to  scale  or  order  them  in  some  manner  so  that  a  quanti¬ 
tative  vai  iable  denoting  group  momberehip  could  be  incorporated  into 
the  analyses.  Our  primary  dependent  variable  of  interest  was  achieve¬ 
ment  and  consequently  we  decided  to  order  the  groups  according  to 
their  mean  scores  on  our  achievement  composite  (ACHV).  An  ex¬ 
planation  of  this  procedure  is  given  in  table  1. 

Table  1  gives  the  percent  of  students T  in  each  of  the  racial-ethnic 


T  In  order  to  obtain  more  reliable  estimates  minority  group  students  were  over¬ 
sampled.  The  percentages  in  table  1  are  weighted  by  sampling  ratios  to  more 
nearly  reflect  population  values.  Almost  half  of  the  students  in  the  sample  were 
from  minority  groups  ( Coleman,  et  al.,  1966) . 
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groups  along  with  the  mean  ACHV  score  attained  by  students  who 
identified  themselves  as  belonging  to  one  of  these  groups.  On  a  distri¬ 
bution  with  a  mean  of  50  and  standard  deviation  of  10  we  can  see  that 
whites  attain  the  highest  score  with  orientals  following  them  by  about 
4  points.  Approximately  5  to  7  points  below  them  lie  the  Indians, 
Mexicans,  ana  Negroes  with  the  Puerto  Ricans  following  these  groups 
by  another  4  points. 

TABLE  l.— PERCENT  OF  6TH  GRADE  STUDENTS  AND  THEIR  AVERAGE  COMPOSITE  ACHIEVEMENT 
SCORE  CLASSIFIED  BY  RACIAL-ETHNIC  GROUP  MEMBERSHIP 


Category 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


-^v 


Racial-ethnic  group 

Percent 

Mean 

achievement 

American  Indian . 

.  2.6 

44.194 

Mexican*  American . 

.  6. 1 

42.244 

Puerto  Rican . 

.  2.0 

38.560 

Negro . 

.  15.7 

42.513 

Oriental . 

.  .9 

49.391 

White . 

.  69.6 

53.181 

Other . 

.  1.4 

45.605 

No  response . 

.  1.7 

43.144 

Total . 

.  100.0 

I50.0C0 

*  The  total  number  of  studants  is  123,386.  Tha  standard  deviation  for  the  total  was  equal  to  10.  AH  figures  are  weighted 
for  sampling,  later  analyses  exclude  categories  7  and  8. 

Now  when  each  student  is  assigned  the  mean  ACHV  score  attained 
by  members  of  his  racial-ethnic  group  the  ordering  of  these  groups 
is  said  to  be  criterion  scaled  (Heaton,  1969).  This  means  that  the  rela¬ 
tionship  of  our  racial-ethnic  group  membership  variable  with  ACHV 
is  the  maximum  relationship  that  can  be  obtained.  No  other  ordering 
of  these  groups  will  yield  a  higher  relationship.  When  scores  on  our 
racial-ethnic  group  membership  variable,  which  we  shall  call  RETII 
from  hereon,  are  correlated  with  scores  on  our  ACHV  composite  the 
correlation  obtained  will  be  a  maximum.  We  are  particularly  inter¬ 
ested  in  what  this  maximum  value  might  be  and  how  it  changes  as 
different  social  conditions  in  which  these  groups  are  found  are  first 
taken  into  account. 

RACIAL-ETH  NIC  GROUP  DIFFERENCES  IN  ACHIEVEMENT  ADJUSTED  FOR 
SOCIAL  BACKGROUND  CONDITIONS 

Our  first  question  then  is :  “What  is  the  magnitude  of  this  maximum 
value  ?”  This  is  indicated  by  the  squared  correlation  of  RETH  with 
ACHV,  which  is  24  percent  and  corresponds  to  the  mean  differences 
in  the  NONE  column  of  figure  l.8  This  is  called  none  because  none 
of  the  background  conditions  on  which  these  groups  differ  has  yet 
been  tuken  into  account. 

Next  we  may  ask,  “What  is  the  percent  of  variation  in  ACHV 
associated  with  RETH  after  differences  among  students  in  their  socio¬ 
economic  status  (SES)  have  been  taken  into  account?'’  A  student 
with  a  high  score  on  the  SES  index  has  parents  who  come  from  the 
higher  educational  strata,  his  father  is  engaged  in  a  professional, 
managerial,  sales  or  technical  job,  there  are  two  to  three  children 
in  the  family,  about  six  to  10  rooms  in  their  home,  they  are  more 


*  These  mean  values  differ  slightly  from  those  in  table  1  due  to  restandization 
after  the  exclusion  of  students  in  categories  7  and  8. 
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name  i.  -  aacial  ethnic  cam*  achievement  means  adjusted  eon  social  back 

CAOUNO  CONDITIONS 


likely  to  reside  in  the  residential  area  of  the  city  or  the  suburbs  rather 
than  in  the  inner  city  and  there  are  intellectually  stimulating:  materials 
accessible  in  the  home  such  as  books,  magazines,  newspapers,  television, 
and  radio.  Bv  taking  SES  into  account  we  mean  that  we  obtain  a 
squared  multiple  correlation  for  both  SES  and  RETH  with  ACHV 
when  they  are  entered  into  the  regression  together  and  subtract  from 
this  the  squared  correlation  for  SES.  The  resulting  value  might  be 
more  familiar  to  many  if  it  is  called  the  “unique  contribution”  of 
RETII  to  ACITV.9  Tiie  percent  of  ACHV  associated  with  RETII 
after  SES  has  been  taken  into  account  is  10.9  percent  which  corre- 


•The  computational  formula  Is:  V ( RETH )=R’( SES,  RETH )-R’( SES). 
This  same  computational  formula  is  used  throughout,  namely,  viz.,  U  (RETH)  is 
computed  by :  R’tS,  RETH) — R*(S)  where  S  represents  the  set  of  variables  to  be 
taken  into  account. 
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sponds  to  the  differences  among  the  group  means  in  the  SES  column 
of  figure  l.10 

Tne  percent  of  variation  in  ACHV  associated  with  RETH  after 
other  conditions  have  been  taken  into  account  are: 

HB — These  are  the  mean  differences  after  considerations  of 
both  SES  and  the  students  Family  Structure  (FSS)  have  been 
taken  into  account.  They  account  for  9.3  percent  of  the  differences 
in  ACIIV  that  remain. 

HB,  ATTUD — These  are  the  magnitude  of  the  mean  differ¬ 
ences  after  considerations  of  SES,  F SS  and  the  students  Attitude 
Towards  Life  (ATTUD)  have  been  taken  into  account.  They 
account  for  9  percent  of  the  differences  in  ACIIV  that  remain. 

FB — These  are  the  magnitude  of  the  mean  differences  after  the 
indices  which  we  felt  represented  all  aspects  of  the  students 
Family  Background  (FB)  had  been  taken  into  account.  These 
indices  were  SEC,  FSS  and  the  set  of  four  attitudinal  and  motiva¬ 
tional  indices  (that  is,  indices  1  through  6  in  the  appendix).  These 
mean  differences  account  for  8.5  percent  of  the  differences  in 
ACHV  associated  with  RETH  that  remains. 

FB,  A — After  FB  and  area  of  residence  (A)  whether  it  be 
South,  Far  West  or  North,  or  rural  suburban  or  urban  have  been 
taken  into  account,  only  7.6  percent  remains. 

FB,  A,  SO— After  FB.  \  and  the  five  school  attributes  of  the 
achievement  and  motivational  mix  of  the  students  one  goes  to 
school  with  have  been  taken  into  account,  only  1.2  percent  re¬ 
mains.  This  set  of  five  student  body  variables 11  represents  a  num¬ 
ber  of  things.  By  virtue  of  its  high  correlations  with  the  compre¬ 
hensive  set  of  31  school  variables,12  it  represents  the  aggregate 
effects  of  schooling.  By  virtue  of  its  high  correlations  with  the 
social  background  of  the  student  body,  as  defined  by  their  socio¬ 
economic,  family  structure  and  racial-ethnic  composition,1*  it 
represents  a  measure  of  school  and  residential  segregation.13 

The  trend  we  observe  from  figure  1  is  that  the  differences  among 
the  racial-ethnic  groups  in  their  ACHV  levels  approaches  zero  as  more 
and  more  considerations  related  to  differences  in  their  social  conditions 
are  taken  into  account.  This  trend  is  slightly  more  pronounced  for 
Orientals,  whites  and  Negroes  than  for  the  other  groups  and  might 
be  more  pronounced  for  them  if  more  variables  pertinent  to  their 
special  circumstances  were  also  available.  We  tried  English  as  opposed 
to  some  other  language  spoken  in  the  home  but  that  did  not  yield  any 
additional  information. 

GRADE  LEVEL  AND  REGIONAL  VARIATIONS 

We  may  next  ask :  “How  do  these  results  compare  with  those  from 
the  other  grade  levels?”  For  each  of  the  three  grade  levels  the  percent 

10  These  means  are  computed  by  subtracting  from  the  observed  ACHV  mean 
of  each  group  an  estimated  ACHV  mean  (using  the  regression  of  ACHV  on  SES) 
and  plotting  these  os  deviations  from  a  mean  of  50.  This  same  computational 
procedure  for  adjusted  means  is  used  throughout  (vis.,  8  is  used  to  obtain 
an  estimated  mean  which  is  then  subtracted  from  the  observed  mean  and  these 
differences  are  plotted  as  deviations  from  50,  where  8  represents  the  set  to  be 
taken  into  account). 

11  There  are  2370  schools  represented  in  these  analyses. 

u  See  the  Appendix  for  these  correlations. 

“  Schools  being  organized  according  to  residential  boundaries,  circa  1905. 
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of  variation  in  ACHV  associated  with  RETH  liefore  any  of  the  back¬ 
ground  conditions  arc  taken  into  account,  (the  NONE  condition)  and 
after  the  EH,  A,  SO  conditions  have  been  accounted  for.  as  these  were 
described  in  conjunction  with  figure  1  are  : 


Grade 

None 

FB,  A,  SO 

12 

20 

1.1 

9 

22 

1.0 

6 

24 

1.2 

Note:  The  numbeis  of  students  (N)  and  schools  (n)  included  in  these  analyses  for  grades  9  and  12  are.  respectively: 
9th,  N  =  133.136,  n-923. 12th.  N  -  96,426,  n  -  780.  Comparable  values  of  RETH  with  ACHV  tor  the  NONE  condition  are. 
for  the  Island  3d  grades  respectively,  16  and  17  percent.  These  latter  values  are  based  on  N's  and  n'sof:  1st,  N =74  201, 
n -1,302;  3d,  N  =130,213,  n-2,<53. 

Thus,  for  each  irrade  level  although  the  percent  lx'fore  any  condi¬ 
tions  have  Im'cii  taken  into  account  varies  from  24  at  the  sixth  through 
22  at  the  ninth  to  20  at  the  12th,  they  all  end  up  at  about  the  same 
value,  namely  1  percent,  after  a  variety  of  social  background  condi¬ 
tions  (EH,  A.  SO)  have  been  taken  into  account.  Comparable  values 
for  each  region  14  are: 


Region 1 


North  nonmetropolitan 
North  metropolitan.... 
South  metropolitan  ... 
South  nonmetropolitan. 


6  9  12 


None 

FB,  SO 

None 

FB,  SO 

None 

FB,  SO 

17 

1 

14 

0.9 

5 

0.6 

21 

1 

20 

.9 

16 

1.8 

26 

1 

25 

.8 

28 

.1 

30 

1 

27 

.5 

30 

.9 

1  See  the  appendix  for  the  States  included  in  the  North  and  South.  The  metropolitan  and  nonmetropolitan  areas  are 
the  census  tract  standard  metropolitan  and  nonmetropolitan  statistical  areas  (SMSA's  aid  NSMSA’s)  in  each  region. 

Thus,  although  the  percent  of  variation  in  ACHV  associated  with 
RETH  varies  considerably  l>v  region,  from  a  high  of  ;}<>  jiercent  in  the 
nonmetropolitan  south  to  a  low  of  5  percent  in  the  nonmetropolitan 
north,  they  all  end  up  at  roughly  the  same  value  after  adjustments 
have  been  made  for  a  variety  of  social  background  conditions  (EH. 
SO).  Hence,  for  all  practical  purposes,  all  of  the  differences  among 
students  in  their  academic  achievement  (ACHV)  that  are  associated 
with  their  racial-ethnic  group  membership  (RETH)  can  be  explained 
by  factors  that  arc  primarily  social  in  nature  and  origin. 

But,  we  may  ask.  wouldn’t  the  slopes  of  our  curves  in  figure  1  lie 
quite  different  if  we  had  entered  the  variables  into  the  regression 
analysis  in  a  different  order (  Indeed,  this  would  have  lieen  the  cast*, 
however,  it  would  not  have  affected  our  lieginning  and  ending  values. 
We  shall  see  in  a  moment  that  we  can  handle  quite  well  the  order  of 
inclusion  problem.  We  might  also  ask  of  the  relative  explanatory 
power  of  our  variable  called  RETH  when  put  in  context  with  these 
other  sets  of  variables.  It  so  happens  that  our  technique  for  handling 
the  order  of  inclusion  problem  also  allows  us  to  show  the  manner  in 
which  RETH  is  inseparably  intertwined  with  these  other  sets  of 
variable  as  they  relate  to  ACHV. 


"The  set  of  Aren  of  Residence  (A)  variables  was  eliminated  from  these 
analyses. 
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COMMONALITY  ANALYSES  OF  80CIAL  CONDITION  VARIABLES  AND  RACIAL- 
ETIINIC  OROUI*  MEMBERSHIP  WITH  ACHIEVEMENT 

The  technique  which  allows  us  to  resolve  the  order  of  inclusion  prob¬ 
lem  is  called  commonality  analysis.  Its  introduction  at  this  point  in¬ 
creases  the  order  of  complexity  of  the  discussion  substantially.  In  an 
attempt  to  keep  things  as  simple  as  possible  I  shall  try  to  give  the 
*  essence  of  this  technique  for  two  sets  of  variables  and  then  move  on 
to  a  larger  number  of  sets  which  we  really  need  to  address  the  ques¬ 
tions  we  have  posed. 

Let  us  suppose  we  have  two  sets  of  variables.  One  set  shall  contain 
variables  that  pertain  to  the  structural  aspects  of  a  family’s  position  in 
society  which  we  shall  call  home  background  (HB).  The  other  set  will 
be  our  variable  called  RETH.  Now,  following  our  enrlier  computa¬ 
tional  logic,  we  can  compute  a  “unique  contribution”  to  ACH  V  for 
HB  and  one  for  RETH  as  follows : 

(1)  U(HB)=R2(HB,RETII)  -R2(RETH) 

(2)  U(RETH)  =R*(HB,RETH)  -R2(HB) 

The  variance  that  is  common  to  these  two  sets  of  variables,  or  insep¬ 
arably  intertwined  among  them,  can  be  obtained  by  the  following 
formula : 

(3)  C(HB,RETH)  =R2(IIB,RETH)  -U(HB)  -U(RETH) 
These  three  coefficients  can  be  organized  in  tabular  form  as  follows: 


HB 

RETH 

fc::::::::::::::::::::::::::::: 

«HXi) . 

. c 

. *+c 

b 

c 

b+c 

*(X1X2) . 

»+b+« 

In  this  table  the  row  labeled  U(Xi)  contains  the  unique  coefficients 
as  we  shall  call  them  for  HB  and  RETH,  denoted  as  ‘a”  and  “b,”  re¬ 
spectively.  Their  common  portion,  or  second  order  commonality  co¬ 
efficient  as  we  shall  call  it  since  it  involves  two  sets  of  variables,  is  de¬ 
noted  by  “c.”  The  squared  multiple  correlation  for  each  set  is  given  in 
the  row  labeled  R*(Xi) ;  for  HB  it  is  “a+c”  and  for  RETH  it  is 
“b+c.” 

The  squared  multiple  correlation  for  both  sets  is  then  given  by  “a + 
b+c”  in  the  fourth  row.  This  table  then  contains  a  complete  partition¬ 
ing  of  the  variance  in  ACHV  explained  by  these  two  sets  of  variables 
into  their  common  and  unique  portions. 

For  those  unfamiliar  with  this  technique  it  may  be  helpful  to  think 
of  a  Venn  diagram  in  which  the  area  included  in  two  circles  represents 
the  variance  explained  by  both  sets  of  variables,  the  field  or  back¬ 
ground  represents  the  variance  unexplained  (i.e.,  1-R2(X1X2)J,  the 
overlap  of  the  circles  represents  their  commonality  coefficient 
(C(X1X2))  while  the  unique  contribution  of  each  set  (NXi) )  is  rep¬ 
resented  by  the  areas  of  the  circles  that  do  not  overlap. 

Let  us  now  move  to  the  case  of  five  sets  of  variables  which  we  shall 
need  to  answer  the  questions  we  have  posed.  For  the  five  set  case  there 
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will  Is*  2'-l  or  31  different  coefficients  tlmt  we  will  organize  in  tabular 
form.'5  In  the  example  of  our  Venn  diagram  we  can  think  of  the  dif¬ 
ferent  two-way,  three-way,  four-way  and  five-way  intersections  that 
five  circles  can  have. 

Tin*  five  sets  of  variables  we  shall  use  are : 

Home  background  (IIB). — This  set  includes  the  indices  of  so¬ 
cio-economic  status  (SES)  and  family  structure  (FSS).  FSS  is 
included  here  because  other  analyses  nave  shown  it  to  Ik*  highly 
dependent  u|m)ii  SES  in  its  relationship  with  ACIIV  (Mayeskc. 
etal.,1971). 

Family  process  (PRCS). — These  are  the  four  attitudinal  nnd 
motivational  indices  as  descried  in  the  appendix  (indices  3 
through  (1).  As  a  set  they  are  called  family  process  because  they 
refer  to  the  expectations  and  aspirations  that  a  child  and  his  par¬ 
ents  have  for  his  schooling  and  the  activities  that  they  engage  in 
to  8iip|K>rt  these*  aspirations. 

Area  of  residence  (AREA). — These*  are  the  two  variables  j>er- 
taiuing  to  re*gion  of  residence  (North,  Far  West,  South)  and 
rural-suburban-urban  location. 

Aggregate  school  outcome's  (SO). — These  are  the  five  student 
body  variables  of  the  achievement  and  motivational  levels  of  the 
students  one  goe*s  to  school  with.  These  are  the  school  averages  of 
the  individual  student  ACIIV  and  PRCS  measures. 

Racial-etlmic  group  meml>ership  (RETH). — Our  racial-ethnic 
group  membership  variable  ns  developed  and  described  earlier. 

Commonality  analyses  using  these  five  sets  of  variables  are  pre¬ 
sented  in  table  *2.  From  the  bottom  row  of  table  2  we  can  note  that  51 
percent  of  the  total  differences  among  students  in  their  ACHV  can  be 
associated  with  these  five  sets  of  variables.  The  next  to  the  last  row  in 
this  table  gives  the  squared  multiple  correlation  for  each  of  the  five 
sets.  We  can  note  that  this  varies  from  a  high  of  32  percent  for  SO 
through  values  for  HR.  PRCS  and  RETIl  of  27,  26  nnd  24  percent 
respectively,  to  a  low  of  4  |»ercent  for  AREA.  Inspection  of  the  unique 
values  in  the  row  labeled  IT(Xi).  shows  that  the  set  called  PRCS  has 
the  largest  inde|H*ndeiit  ‘‘contribution”  with  a  value  of  8  percent.  In 
descending  order  these  unique  values  for  the  other  sets  are  6  percent 
for  SO.  2  percent  for  IIB,  1  percent  for  RETH  and  zero  for  AREA. 
Hence,  for  each  set  of  variables  most  of  its  variance  associated  with 
ACHV  is  confounded  with  the  other  sets  of  variables.  This  is  com¬ 
pletely  so  for  AREA  and  almost  completely  so  for  RETH  and  IIB. 

It  may  be  extremely  instructive  then  to  look  at  how  these  different 
sets  of  variables  are  intertwined  or  confounded  with  one  another  in 
their  relationship  with  ACIIV.  I^et  us  first  look  at  the  column  that 
contains  RETH  since  its  explanatory  power  has  l>cen  of  major  inter¬ 
est  to  us  throughout  this  paper.  RETH  can  be  potentially  involved 
in  any  of  the  coefficients  (i.e.,  C()'s)  that  have  the  numoer  5  as  a 
subscript.  Of  the  four  second  order  coefficients  involving  RETH,  only 
one  has  a  nonzero  value  (C(X4X5))  and  that  is  the  6  percent  in  the 
overlap  of  RETH  with  SO.  Aside  from  this  6  percent  most  of  the  con- 


“  See  Wlsler,  C.  E.  “On  partitioning  the  Explained  Variation  in  a  Regression 
Analysis"  ( Mayeske,  et  al.,  1909) . 
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founding  for  RETH  occurs  either  in  its  combination  with  two  other 
seta  of  variables  or  in  its  combination  with  three  other  sets.  For  ex¬ 
ample,  4  percent  of  RETH  is  confounded  with  HB  and  SO  while  an¬ 
other  7  percent  is  confounded  with  IIB,  PRCS  and  SO.  Clearly  then, 
we  cannot  make  any  generalizations  about  the  “independent  effect” 
of  membership  in  a  particular  racial-ethnic  group  on  ACHV,  for  this 
membership  is  almost  completely  confounded  with  a  number  of  social 
conditions.1" 

TABU  2.— COMMONALITY  ANALYSES  OF  FAMILY  BACKGROUND,  AREA  OF  RESIDENCE.  STUDENT  BOOY  ACHIEVE¬ 
MENT  WITH  MOTIVATIONAL  LEVELS  AND  RACIAL-ETHNIC  GROUP  MEMBERSHIP  WITH  ACHIEVEMENT 


(1)  (2)  (3)  (4)  (5) 

HB  PRCS  AREA  SO  RETH 


1X1X3) . 

XIX4) . 

X1X5) . 

X2X3) . 

X2X4) . 

X2X5) . 

X3X4) . 

X3X5) . 

X4X5) . 

X1X2X3) . 

XIX  2X4) . 

<1X2X5) . 

<1X3X4) . 

<1X3X5) . 

X1X4X5) . 

<2X3X4) . 

<2X3X5) . 

<  2X4X5) . 

<3X4X5; . 

(1X2X3X4)... 
(1X2X3X5)... 
<1X2X4X5)... 
OX3X4X5)... 
(2X3X4X5)... 
(1X2X3X4X5). 
R  SQ  (Xi) * . 


R  SQ  (total). 


»  Figurti  do  not  sum  oxoctly  duo  to  rounding. 

We  noted  earlier  that  of  these  five  sets  of  variables,  RETH  was  the 
fourth  lowest  in  its  explanatory  power.  We  may  ask  then  of  the  role 
played  in  ACHV  by  these  other  sets  of  variables  after  considerations 
of  RETH  have  been  set  aside.  Of  the  total  variation  in  ACHV  associ¬ 
ated  with  these  sets  of  variables  about  27  percent  (obtained  by  sub¬ 
tracting  24  from  51)  is  unrelated  to  RETH.  The  variables  that  play 
the  greatest  role  in  this  remaining  variation  can  be  ascertained  by  ex¬ 
amining  coefficients  that  do  not  have  a  5  as  one  of  their  subscripts  (i.e. 
C(X1A2X3X4)).  Most  of  this  variation  (i.e.,  21  percent)  can  be  ex¬ 
plained  by  the  PRCS  and  HB  sets  taken  together  (i.e.,  the  sum  of 
their  unique  and  common  portions)."  The  remaining  6  percent  is 
accounted  for  by  the  set  of  school  variables  (SO).  Consequently,  some 
of  the  most  salient  variables  in  explaining  differences  among  students 

"The  nature  of  this  confounding  at  the  school  level  has  been  studied  exten¬ 
sively  in  Mayeske,  et  al.,  1900. 

n  Elsewhere  we  regarded  these  sets  taken  together,  as  representing  the  stu¬ 
dent’s  family  background  (Mayeske,  et  al.,  1971). 
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in  their  ACHY,  both  before  and  after  considerations  as  to  their  racial- 
ethnic  group  memliership  (RETII)  have  been  set  aside,  relate  to  the 
motivational  (i.e..  PRCS)  and  social  structural  (i.c.,  HB)  aspects  of 
the  family  and  to  the  achievement  and  motivational  levels  of  the  stu¬ 
dents  one  goes  to  school  with  (SO). 

At  the  higher  grade  levels  similar  results  were  obtained,  however, 
the  role  18  played  by  RETH  was  somewhat  smaller  ns  tinted  earlier, 
while  the  unique  ‘‘contribution"  of  PRCS  was  about  twice  ns  large  and 
that  of  HB  and  SO  about  one-half  and  two-thirds  as  large  resjteetively 
as  they  were  at  the  sixth  grade.  These  results  reinforce  a  point  made 
by  Brookover  (1963)  that  we  should  ask  questions  not  only  about  class 
membership  hut  also  about  attitudes  concerned  with  the  value  of  edu¬ 
cation  and  the  ways  in  which  these  values  ait*  operationalized  in  the 
parent-child  relationship  for  ns  we  have  seen  they  have  a  substantial 
role  in  ACIIV  that  is  independent  of  social  class  and  racial-ethnic 
group  membership.  We  should  also  lie  humbled  by  our  ability  to  ex¬ 
plain  individual  academic  achievement  for  almost  half  of  it  remains 
unexplained  even  though  we  have  experimented  with  a  very  wide 
range  of  variables  ( Mnyeske.  et  nl..  1971 ). 

st  mm. \n v 

This  p  ,per  has  shown  that  for  sixth  grade  students,  24  percent  of  the 
total  differences  among  students  in  their  academic  achievement  is  the 
maximum  national  value  that  can  Ik*  associated  with  their  membership 
in  one  of  six  racial-ethnic  groups — Indian,  Mexican.  Puerto  Rican, 
Negro,  Oriental  or  white.  This  relationship  prevails  before  the  alloca¬ 
tion  of  these  groups  to  different  social  conditions  has  been  taken  into 
account.  After  a  variety  of  social  condition  variables  have  lieen  ac¬ 
counted  for  such  as  the  social  and  economic  well  lieing  of  the  family, 
the  presence  or  absence  of  key  family  members,  the  students  and  par¬ 
ents  aspirations  for  his  schooling,  their  beliefs  about  how  he  might 
benefit  from  an  education,  the  activities  that  they  engaged  in  to  sup¬ 
port  these  aspirations,  one's  region  of  residence  anil  the  achievement 
and  motivational  levels  of  the  students  one  goes  to  school  with,  this 
percentage  dropped  to  1.2.  Similar  results  were  obtained  for  other 
grade  levels  and  for  each  region  of  the  country.  Hence,  no  inferences 
can  lie  made  about  the  “independent  effect’’  of  membership  in  a  par¬ 
ticular  racial-ethnic  group  on  academic  achievement,  for  that  member¬ 
ship,  as  it  relates  to  academic  achievement,  is  almost  completely  con¬ 
founded  with  a  variety  of  social  conditions. 

Other  analyses  showed  that  variables  pertaining  to  the  motivational 
and  attitudinal  aspects  of  family  life — what  one  might  term  “educa¬ 
tionally  related  child  rearing  activities"--  played  a  greater  independ¬ 
ent  role  in  academic  achivement  than  did  either  racial-ethnic  group 
memliership.  social  class  membership,  or  the  type  of  school  one  at¬ 
tended.  Of  these  latter  two,  however,  the  type  of  school  one  attended 
had  a  somewhat  greater  independent  role  tlian  did  one’s  social  class 
membership. 


“  By  role  we  mean  the  variance  in  A  CUV  associated  with  RETH  before  and 
after  adjustments  had  been  made  for  FB,  A,  SO. 
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APPENDIX 


INDIVIIH  AI,  STIDKNT  I XDICKS  AND  VAKIABI.K8 

Socioeconomic  status  (SES) :  A  student  with  a  high  score  on  this 
index  inis  parents  who  come  from  the  higher  educational  strata,  his 
father  is  engaged  in  a  professional,  managerial,  sales  or  technical  job, 
there  are  two  to  three  children  in  the  family,  about  six  to  10  rooms  in 
their  home,  they  are  more  likely  to  reside  in  the  residential  area  of  the 
city  or  tlie  suburbs  rather  than  in  the  inner  city  and  there  are  intel¬ 
lectually  stimulating  materials  accessible  in  the  home  such  as  books, 
magazines,  newspapers,  television,  anil  radio. 

Family  structure  and  stability  (FSS) :  A  student  with  a  high  score 
on  this  index  has  both  parents  in  the  home,  his  father's  earnings  are  the 
major  source  of  income,  his  mother  works  part  time  or  not  at  all  and  his 
family  has  not  moved  around  much. 

Racial-ethnic  group  membership  (RETH) :  A  student  with  a  high 
score  on  their  variable  is  white,  a  student  with  an  intermediate  score 
is  Oriental- American  and  a  student  with  a  low  score  is  Puerto  Rican, 
Mexicnii-Amcrican.  Indian-Aiuerican.  or  Negro- American. 

Exudations  for  excellence  (EXPT.N):  A  student  with  a  high 
score  on  this  index  says  that  his  mother,  father,  and  teachers  want  him 
to  Ik*  one  of  the  best  students  in  his  class  and  that  he  also  desires  to  be 
one  of  the  best  in  his  class. 

Attitude  toward  life  ( ATTEl)) :  A  student  with  a  high  score  on  this 
index  feels  that :  People  who  accept  their  condition  in  life  are  not  nec¬ 
essarily  happier;  hard  work  is  more  important  than  good  luck  for  suc¬ 
cess;  when  he  tries  to  get  ahead  he  doesn't  encounter  many  obstacles; 
with  a  good  education  he  won't  have  difficulty  getting  a  job;  he  would 
not  sacrifice  anything  to  get  ahead  nor  does  he  want  to  change  himself; 
he  does  not  have  difficulty  learning  nor  does  he  feel  that  he  would  do 
lietter  if  his  teachers  went  slower;  and.  people  like  him  have  a  chance  to 
lie  successful. 

Educational  plans  and  desires  (EI)PLN) :  A  student  with  a  high 
score  on  this  index  says  that  his  parents  want  him  to  go  to  college,  ne 
lioth  desires  and  plans  to  go  to  college,  aspires  to  one  of  the  higher 
occupational  levels  and  feels  that  he  is  one  of  the  brighter  students  in 
his  class. 

Study  habits  (IIRTS) :  A  student  with  a  high  score  on  this  index 
has  frequent — weekly  or  more — discussions  with  his  parents  about  his 
school  work,  was  read  to  regularly  as  a  child,  spends  1  to  3  hours  a 
day  studying  and  1  to  3  hours  a  day  watching  TV,  would  make  most 
any  sacrifice  to  stay  in  school  and  has  seldom  stayed  away  from  school 
just  because  he  wanted  to. 

Achievement  (ACHY) :  A  student  with  a  high  score  on  this  index 
or  composite  tended  to  score  high  on  all  of  the  tests  that  entered  into 
that  composite.  For  all  grade  levels  the  tests  of  verbal  and  nonverbal 
ability  were  used  as  part  of  the  composite.  In  addition,  at  grades  6, 9, 
and  12,  tests  of  reading  comprehension  and  mathematics  achievement 
were  used  and  at  grade  9  and  12  a  test  of  general  information  was  in- 

(»M) 
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eluded  in  the  composite.  In  one  sense,  this  inclusion  of  more  tests  at  the 
higher  grade  levels  represents  the  nature  of  the  educational  process, 
where  basic  skills  are  acquired  in  the  early  years  and  then  other  skills 
and  knowledge  arc  acquired  through  the  use  of  these  basic  skills. 

The  standard  deviations  of  this  composite  for  each  group  at  the  dif¬ 
ferent  grade  levels  are : 


Grado  (aval 

Group 

1 

3 

6 

9 

12 

Indian . 

1.70 

2.03 

2.2$ 

2.04 

1.3S 

1.56 

2.23 

2. 14 
2.33 
2.11 
2.60 

2.15 

*  on 

1  cc 

Naiican . 

PuaiWRican . 

Nafro . 

OritoUl . 

Whitt . 

t.  M 

2.7$ 

2.58 

2.65 

*  tv 

3.45 

3.34 

3.09 

3.61 

3.  w 

3.42 

3.72 

3.30 

3.84 

1  99 

4. it 

3. il 

Total . 

1.87 

2.37 

3.01 

3.67 

3.63 

Student  Body  Variables 

^  hen  the  values  of  a  variable  are  averaged  for  each  of  the  students 
in  a  particular  grade  level  of  a  school,  this  results  in  what  is  called 
a  student  body  variable.  Schools  with  a  high  mean  or  average  on  a 
student  body  variable  tend  to  have  a  larger  proportion  of  students  with 
a  high  score  on  that  attribute,  while  schools  with  a  low  mean  or  average 
tend  to  have  a  larger  proportion  of  students  with  a  low  score  on  the 
attribute.  The  meaning  of  these  variables  at  the  individual  student 
level  were  indicated  earlier.  The  student  body  variables  used  in  this 
paper  are : 

Student  body  exjiectutions  for  excellence. 

Student  body  attitude  toward  life. 

Student  body  educational  plans  and  desires. 

Student  body  study  habits. 

Student  body  achievement. 

School  Variables 

In  these  studies,  to  represent  attributes  of  the  schools  other  than 
student  body  variables,  the  following  comprehensive  set  of  31  indices 
and  variables  was  used.  A  description  of  the  meaning  of  each  index 
and  the  variables  that  comprise  it  is  given  in  Mayeske,  and  others,  1971. 
A  detailed  description  of  the  development  of  these  indices  and  vari¬ 
ables  is  given  in  Mayeske,  and  others,  1969.  The  indices  and  variables 
are  categorized  into  three  subsets  of  facilities,  pupil  programs  and  poli¬ 
cies,  and  school  pei-sonnel  expenditures.  All  but  seven  of  the  31  are 
indices. 

FACILITIES 

(1)  Plant  and  physical  facilities  (3)  Pupils  per  room 

(2)  Instructional  facilities  (4)  Age  of  buildings 


ITPIL  PROGRAMS  AND  P0LICIK8 


(1)  Tracking 

(2)  Testing 

(3)  Transfers 

(4)  Remedial  programs 

(5)  Free  milk  and  lunch  programs 


(6)  Accreditation 

(7)  Age  of  texts 

(8)  Availability  of  texts 

(9)  Pupil-teacher  ratio 

(10)  Enrollment 
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SCHOOL  PKRSONXKL  AND  PERSONNEL  EXPENDITURES 

(1)  Principal’s  experience  (10)  Teacher’s  localism 

(2)  Principal’s  training  (11)  Teacher’s  college  attended 

(3)  Principal’s  college  attended  (12)  Teaching  conditions 

(4)  Principal’s  sex  (18)  Teaching  related  activities 

(а)  Principal’s  estimate  of  the  (14)  Preference  for  student 

school’s  imputation  ability  level 

(б)  Specialized  staff  and  services  (15)  Teacher’s  sex 

(7)  Teacher's  exjierience  (16)  Teacher’s  racial-ethnic 

(8)  Teacher’s  training  group  membership 

(9)  Teacher’s  socio-economic  (17)  Teacher’s  vocabulary  score 

background 

Tn  the  accompanying  paper  the  above  set  of  variables  is  referred 
to  as  the  comprehensive  set  of  31  school  variables. 

At  the  sixth  grade  the  squared  multiple  correlations  of  the  com¬ 
prehensive  set  of  31  school  variables  (SCFI)  and  the  set  of  3  student 
IkmIv  social  background  (SUSP)1  variables  with  each  of  the  five 
school  outcome  (SO)  variables  are:  * 

Educational 

Expectations  Attitude  plant  and 

forticelltnca  toward  lilt  desires  Study  habits  Achievement 


SCH .  23  30  33  20  73 

SBSB .  46  57  50  57  70 

DEFINITION  OF  GEOGRAPHIC  GROUPINGS 

For  the  qualitative  variable  called  “area  of  residence”  the  fol¬ 
lowing  scales  were  used : 

Iiural -Suburban- f’rban. — A  seven-|)oint  scale  with  a  low  value 
for  rural-through-intcrmcdinte  values  for  small  towns  and  cities 
to  large  values  for  suburbs,  residential,  and  inner  parts  of  large 
cities. 

Ueyioa. — A  three-point  scale,  scored :  low  for  South  ( Alabama, 
Arkansas,  Arizona.  Florida.  Georgia,  Kentucky.  Louisiana,  Mis¬ 
sissippi,  New  Mexico,  North  Carolina,  Oklahoma,  South  Carolina, 
Texas,  Tennessee.  Virginia,  and  West  Virginia) ;  intermediate  for 
the  Far  West  and  Rocky  Mountain  States  of  Alaska,  California. 
Colorado,  Hawaii,  Idaho.  Montana,  Nevada.  Oregon,  Utah,  Wash¬ 
ington.  and  Wyoming;  high,  for  the  23  Northern  States. 

When  regional  stratifications  were  used,  included  as ‘south  were 
the  above  16  southern  States;  all  other  States  were  included  as  north. 

'The  SBSB  set  Is  comprised  of  the  three  student  body  variables  of:  Socio- 
Economic  composition;  Family  Structure;  and  Racial-Ethnic  Composition. 


DYSGENICS-A  SOCIAL-PROBLEM  REALITY 
EVADED  BY  THE  ILLUSION  OF  INFINITE 
PLASTICITY  OF  HUMAN  INTELLIGENCE?* 

By  William  Shockley 

1.  RE80LVINU  THE  ENVIRONMENT-HEREDITY  UNCERTAINTY 

My  chief  contribution  to  this  symposium  is  to  ask  a  question — an  un¬ 
pleasant  question,  but  one  that  I  believe  must  not  only  be  asked  but 
answered  if  our  generation  of  citizens  is  to  fulfill  its  responsibility  to 
the  next  generation.  My  question  is : 

Do  important  social  problems  arise  from  dysgenics — retro¬ 
gressive  evolution  through  the  disproportionate  reproduction 
of  the  genetically  disadvantaged? 

Underlying  this  question  is  the  nature-nurture  issue.  I  described  it 
in  1966  as  the  environment-heredity  uncertainty  in  order  to  draw 
parallels  with  those  uncertainty  principles  in  physics  that  are  basic. 
My  thesis  today  is  that  the  environment-heredity  uncertainty  is  not 
basic  and  indeed  it  has  really  been  resolved — at  least  for  one  signifi¬ 
cant  case  that  I  shall  discuss — but  that  an  illusion  or  a  delusion  pre¬ 
vents  the  acceptance  of  the  reality  of  this  resolution  and  blocks  its 
application  to  the  social  problems  being  faced  by  this  symposium. 

The  resolution  of  the  environment-heredity  uncertainty  that  I  shall 
describe  is  limited  to  the  IQs  of  individuals  in  one  particular  popula¬ 
tion  ;  and  further  acceptable  research  is  needed  for  a  comparable  reso¬ 
lution  applicable  to  social  problems  for  the  U.S.  population  as  a  whole. 

Because  these  limitations  prevent  evaluation  of  the  dysgenic  threat, 
I  have  demanded  increased  research  on  genetic  aspects  of  human- 
quality  problems.  Four  of  the  most  frequent  reasons  given  for  re¬ 
jection  of  my  demands  are  these:  (1)  intelligence  measured  by  IQ 
score  is  so  complexly  influenced  by  culture  that  genetic  influences  are 
not  quantifiable;  (2)  IQ  score  has  no  relevance  to  successful  living; 
(3)  races  cannot  be  meaningfully  defined  and  all  ethnic  groups  have 
the  same  genetic  potential  tor  intelligence;  and  (4)  even  if  the  en¬ 
vironment-heredity  uncertainty,  including  its  racial  aspects,  were  re¬ 
solved,  the  knowledge  would  be  worthless  because  the  needed  reme¬ 
dies  would  inevitably  require  quality  control  applied  to  human  re¬ 
production  on  the  basis  of  genetics.  This  is  nothing  less  than  eugenics — 
a  repugnant  concept. 

As  I  shall  demonstrate  in  the  remainder  of  my  presentation,  none 
of  these  four  objections  stand  up  under  objective  analysis. 


♦Manuscript  planned  for  reading  at  the  American  Psychological  Association, 
Division  0.  Society  of  Psychological  Study  of  Social  Issues,  Symposium  on  "So¬ 
cial  Problems :  Illusion,  Delusion  of  Reality."  Washington,  D.C.,  Tuesday,  Sep¬ 
tember  7, 1971. 
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2.  GENETICITY  OF  IQ  AND  THE  SIGNIFICANCE  OF  THE  OLADY8-IIELEN 

CA8E 

Slide  1  is  my  answer  to  the  first  objection.  I  use  published  data  to 
“predict”  122  “observed”  IQs.  The  root-mean-square  error  of  predic¬ 
tion  is  only  8.5  IQ  points  for  the  122  cases  that  are  distributed  with 
a  standard  deviation  of  15  points.  The  “prediction”  is  possible  because 
four  studies  have  matched  each  “observed”  IQ  with  the  IQ  of  an 
identical  twin  reared  apart.  This  other  IQ  is  my  “prediction each 
point  is  a  twin  pair.  I  maintain,  but  most  psychologists  deny,  that 
the  details  of  these  studies  assembled  by  A.  R.  Jensen  from  England, 
Denmark,  and  the  United  States  validate  this  assertion : 

Intelligence,  measured  by  IQ,  varies  more  than  twice  as 
much  i£rom  genetic  difference  as  from  environmental  ones  for 
individuals  from  families  like  those  that  raise  one  of  a  pair 
of  white  identical  twins.  This  assertion  is  conservative.  The 
correlation  coefficient  between  twins’  IQs  is  0.82:  “genet icity” 

[i.e.,  mV  nondictionary  word,  like  “culturology*'  of  this  sym¬ 
posium,  for  the  fraction  of  population  variance  due  to  genes] 
is  82  percent ;  nongenetic  factors  cause  only  18  percent  of 
the  variance. 

If  the  results  of  slide  1  arc  as  obvious  as  I  assert,  why  are  they  not 
accepted  ? 

The  twin  data  of  slide  1  can  be  differently — but  not  soundly —  inter¬ 
preted.  In  fact,  one  pair  of  twins  in  the  study  of  Xewmann,  Freeman, 
and  Holzinger  have  been  repeatedly  cited  ns  evidence  for  what  I  label 
the  illusion  of  infinite  plasticity  of  intelligence.  Gladys  and  Helen  dif¬ 
fered  by  24  IQ  points — much  more  than  the  average  IQ  difference 
I >et ween  whites  and  Negroes.  Obviously,  it  is  asserted,  environment  has 
dominant  control. 

This  reasoning,  that  is  emphasized  in  many  psychology  texts,  is 
superficial.  Actually  the  Glndys-Helen  case  provides  an  exception 
needed  to  prove  the  82-percent  geneticity  rule.  Failure  to  interpret 
these  results  soundly  seems  to  me  an  example  of  the  myths  nbout  social 
problems  that  this  symposium  may  dispel. 

The  correct  reasoning  is  presented  in  slide  2.  In  brief,  what  it  shows 
is  that  nongenetic  contributions  to  IQ  differences  between  the  twins 
are  accurately  distributed  in  a  normal  distribution.  One  striking  re¬ 
sult  on  this  slide  is  that  the  famous  pair  of  identical  twins,  Gladys 
and  Helen  of  the  well-known  Newmann,  Freeman,  and  Holzinger 
study,  do  indeed  supply  the  exception  that  proves  the  rule.  In  a  dis- 
tribut  ion  of  122  pairs  of  twins,  one  pair  differing  by  24  IQ  points  should 
he  found  by  the  laws  of  probability  if  geneticity  is  82  percent. 

The  normal  distribution  of  slide  2  also  warrants  another  important 
conclusion — one  not  previously  presented  at  a  scientific  meeting  so  far 
as  I  know.  This  new  conclusion  is  an  evaluation  of  the  confidence  that 
one  can  place  in  the  82-percent  geneticity  value — always,  of  course,  for 
populations  like  those  that  raise  one  of  a  pair  of  white  identical  twins. 
My  own  research  on  this  older  research  reveals  that  if  all  the  nongenetic 
factors  that  affected  the  IQs  added  up  to  as  much  as  29  percent  of  the 
total •  variance .  then  there  is  less  than ■  one  chance  in  2.000  that  chance 
alone  would  have  produced  the  smallness  of  the  observed  112  IQ  dif- 


ferences  between  the  separately  reared  co-twins.  In  other  words,  the 
greater  importance  of  genes  compared  to  environment  is  established 
at  a.  level  of  significance  enormously  higher  than  one  in  2.000.  Genetic- 
ity  is  most  unlikely  to  be  less  than  twice  as  important  as  everything 
else — always  for  the  limited  population  considered.  Further  research 
shows  that  this  conclusion  is  not  a  spurious  consequence  of  similar 
en vironments  for  both  twins  of  a  pair. 

One  prediction  from  82-percent  genetieity  is  that  a  difference  of 
approximately  25  IQ  points  between  identical  twins  should  occur  if 
one  is  raised  in  the  worst  1  percent  and  the  other  in  the  best  1  percent 
of  the  normal  distribution  of  environments.  This  may  be  relevant  to  the 
recently  publicized  results  for  young  slum  children  reported  by  Pro¬ 
fessor  Jlelier  of  Wisconsin. 

Regarding  the  second  objection — IQ  means  nothing — I  observe  that 
IQ  is  positively  correlated  with  many  socially-accepted  measures  of 
human  quality.  I  refer  you  to  A.  R.  Jensen's  well-known  article,  H.  J. 
Eysenck's  recent  book  and  Richard  Herrstein's  article  in  the  current 
Atlantic  Monthly  for  data  on  traits  that  I  calculate  have  correlation 
coefficients  of  about  0.2  to  0.5  with  IQ. 

3.  ItACEOLOGY  AND  THE  MORAI,  OBLIGATION  TO  DIAGNOSE 

The  third  objection — that  race  is  meaningless — is  refuted  by  T.  E. 
Reed  of  Toronto  who  has  determined  with  a  precision  of  1  percent  that 
the  Oakland,  Calif.  Negro  population  is  22  percent  Caucasian  in 
ancestry.  I  have  refined  Reed's  studies  and  used  them  with  Army  pre¬ 
induction  test  data  to  estimate  that  for  low  IQ  Negro  populations,  x 
each  1  percent  of  Caucasian  ancestry  raises  average  IQ  by  1  point.  1 
have  suggested  ways  of  controlling  for  the  environmental  differences 
to  test  the  reliability  of  this  estimate.  An  interesting  question  is  the 
level  at  which  diminishing  returns  set  in;  for  example,  at  40-percent 
Caucasian  ancestry,  would  average  IQ  be  1 10  ? 

In  respect  to  this  symposium’s  concern  with  “social  problems”  and 
its  goal  of  “the  reestablishment  of  stability,  order  and  meaning,”  I 
express  this  warning:  To  fail  to  use  diagnosis  based  on  racial  differ¬ 
ences  in  blood  types  for  fear  of  being  called  a  racist  is  irresponsible.  It 
may  also  be  a  great  injustice  to  black  Americans  themselves.  If  those 
Negroes  with  the  fewest  Caucasian  genes  are  in  fact  the  most  prolific 
and  also  the  least  intelligent,  then  genetic  enslavement  will  be  the 
destiny  of  their  next  generation.  The  consequences  may  be  extremes  of 
racism  and  agony  for  both  blacks  and  whites. 

The  word  “raceology”  has  been  proposed  for  studies  like  mine. 
They  are  not  racism.  They  are  motivated  by  concern — not  by  fear  and 
hate.  My  research  focuses  principally  upon  white-Negro  comparisons 
for  two  reasons:  (1)  Our  national  racial  problems  primarily  involve 
the  Negro  minority  and  (2)  Negroes  are  the  only  racial  group  for 
which  extensive  published  statistics  are  available.  Therefore,  my  per¬ 
sonal  research  on  questions  related  to  Negroes  has  far  greater  immedi¬ 
ate  promise  of  contributing  to  sound  diagnosis  of  our  human  quality 
problems  than,  for  example,  would  attempts  to  study  hereditary  fac¬ 
tors  for  Appalachian  whites,  for  whom  I  have  found  that  statistical 
data  is  practically  unobtainable.  Although  I  emphasize  the  Negro 
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area  for  these  reasons,  I  continue  to  urge  broad  inquiry  into  hereditary 
aspects  of  human  behavior  for  all  racial  groups. 

As  an  example  of  raceology,  I  present  in  slide  3  some  new  research 
results  on  Negro  superiority  that  compares  Negro  and  white  visual 
acuity  as  based  on  Army  tests.  The  points  specify  fractions  of  Negroes 
and  whites  having  various  levels  of  visual  acuity.  From  20/20  to  less 
than  20/200,  the  points  fall  accurately  along  a  line.  The  interpreta¬ 
tion  of  this  analysis  is  that  whites  and  Negroes  are  distributed  in 
their  visual  acuity  according  to  the  same  basic  underlying  normal  dis¬ 
tribution  but  that  the  distribution  for  Negro  visual  acuity  is  offset 
upwards  by  approximately  0.6  of  a  standard  deviation — a  value  that 
if  it  applied  for  mental  performance  would  be  equivalent  to  about  9 
IQ  points. 

Where  data  have  been  available,  I  have  tried  to  compare  other  racial 
groups.  My  findings  do  not  support  a  theory  of  white  Aryan  suprem¬ 
acy  :  I  have  found  and  published  the  observation  that  American  Ori¬ 
entals  are  about  10  times  more  successful  than  the  national  average  on 
a  per  capita  basis  in  achieving  the  distinction  of  election  to  the  Na¬ 
tional  Academy  of  Sciences.  They  are  also  about  10  times  more  suc¬ 
cessful  in  avoiding  citations  in  the  annual  FBI  uniform  crime  reports. 
My  statistics  also  show  that  Jewish  Nobel  Prize  winners  in  science 
occur  about  10  times  more  often  than  expected  on  the  basis  of  the 
population  as  a  whole. 

4.  TIIK  “APPLE  OF  OOD’s  EYE  OBSESSION” — A  CAUSE  OF  DELU8ION8 
ABOUT  SOCIAL  PROBLEMS? 

I  shall  now  attempt  an  analysis  of  psychological  factors  underlying 
the  four  objections  to  my  research  demands.  I  shall  start  with  the 
fourth — that  knowledge  would  be  worthless  because  any  possible  ac¬ 
tion  would  involve  intolerable  eugenics  measures. 

Eugenics  is  a  shunned  word  because  it  was  a  feature  of  Hitlerism. 
But  the  lesson  of  Nazi  history  is  not  that  eugenics  is  intolerable. 
Denmark  has  continued  since  1935  programs  with  clearly  positive 
eugenic  implications.  One  hundred  and  forty  years  before  Hitler,  our 
Bill  of  Rights  anticipated  the  lesson  to  be  learned  from  Nazi  history 
by  incorporating  into  our  Constitution  the  first  amendment  guarantee¬ 
ing  freedom  of  speech  and  of  the  press.  Only  the  most  anti-Teutonic 
racist  can  believe  that  the  German  people  are  such  an  evil  breed  of 
man  that  they  would  have  tolerated  the  concentration  camps  and  gas 
chambers  if  a  working  first  amendment  had  permitted  exposure  and 
discussion  of  Hitler’s  “final  solution” — the  extermination  of  the  Jews. 

The  first  amendment  makes  it  safe  for  us  in  the  United  States  to 
try  to  find  humane  eugenic  measures.  As  a  step  in  such  search,  I  pro¬ 
pose  as  a  “thinking  exercise,”  a  voluntary,  sterilization  bonus  plan. 

Bonuses  will  be  offered  for  sterilization.  Income  taxpayers  get  noth¬ 
ing.  Bonuses  for  all  others,  regardless  of  sex,  race,  or  welfare  status, 
would  depend  on  best  scientific  estimates  of  hereditary  factors  in  dis¬ 
advantages  such  as  diabetes,  epilepsy,  heroin  addiction,  arthritis,  et 
cetera.  At  a  bonus  rate  of  $1,000  for  each  point  below  100  IQ,  $30,000 
put  in  trust  for  a  70  IQ  moron  of  20-child  potential  might  return 
$250,000  to  taxpayers  in  reduced  costs  of  mental  retardation  care.  Ten 
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percent  of  the  bonus  in  spot  cash  might  put  our  national  talent  for 
entrepreneurship  into  action. 

A  motivation  boost  might  be  to  permit  those  sterilized  to  be  em¬ 
ployed  at  below  minimum  standard  wages  without  any  loss  of  a  wel¬ 
fare  floor  income.  Could  this  provide  opportunity  for  those  now 
unemployable? 

I  shall  close  with  an  hypothesis  about  the  psychology  of  the  critics 
of  my  concerns  about  dysgenics.  I  doubt  neither  the  sincerity  nor  the 
good  intentions  of  these  critics.  I  diagnose  their  obtuseness  as  caused 
by  a  theologico-scientific  delusion.  I  call  it  the  “Apple  of  God's  Eye 
Obsession” — God  meaning  for  some  the  proper  sociobiological.  order 
of  the  universe.  True  believers  of  this  obsession  hold  that  God  has 
designed  nature's  laws  so  that  good  intentions  suffice  to  insure  human¬ 
ity’s  well-being — a  belief  that  satisfies  a  human  need  for  self-esteem. 
Any  evidence  counter  to  man’s  claim  to  be  the  apple  of  God’s  eye 
strikes  a  central  blow  at  his  self-esteem,  and  thereby  provokes  retalia¬ 
tion  reminiscent  of  the  prompt  execution  of  a  Greek  messenger  bear¬ 
ing  ill  tidings  of  defeat  m  battle.  These  parallels  become  clearer  in  the 
historical  perspective  of  Galileo  and  Darwin.  In  each  case  they 
brought  new  knowledge  that  was  incompatible  with  the  then  cherished 
interpretation  of  humanity's  unique  place  in  the  universe.  Either  the 
new  knowledge  had  to  be  rejected  or  else  the  “Apple  of  God’s  Eye 
Obsession”  had  to  be  painfully  revised. 

I  propose  that  illusions  ana  delusions  are  important  in  the  rejection 
of  the  relevance  of  genetics  to  social  problems  because  the  theory  that 
intelligence  is  largely  determined  by  the  genes  and  that  races  may 
differ  in  distribution  of  mental  capacity  offends  equalitarian-environ- 
mentalism — an  important  feature  of  the  contemporary  form  of  the 
“Apple  of  God’s  Eye  Obsession.”  The  preponderance  of  the  world’s 
intellectual  community  resists  the  fact  that  nature  can  be  cruel  to  the 
newborn  baby.  Babies  too  often  get  an  unfair  shake  from  a  badly 
loaded  parental  genetic  dice  cup.  At  the  acme  of  unfairness  are  fea¬ 
tures  of  racial  differences  that  my  own  research  inescapably  leads  me 
to  conclude  exist:  Nature  has  color-coded  groups  of  individuals  so 
that  statistically  reliable  predictions  of  their  adaptability  to  intellec¬ 
tually  rewarding  and  effective  lives  can  easily  be  made  and  profitably 
be  used  by  the  pragmatic  man-in-the-street. 

If,  as  many  thinking  citizens  fear,  our  welfare  programs  are  un¬ 
wittingly,  but  with  the  noblest  of  intentions,  selectively  down-breeding 
the  poor  of  our  slums  by  encouraging  their  least  foresighted  to  be  most 

Erolific,  the  consequences  will  be  tragic  for  both  blacks  and  whites — 
ut  proportionately  so  much  worse  for  our  black  minority  that,  as  I 
have  said,  the  consequence  may  be  a  form  of  genetic  enslavement  that 
will  provoke  extremes  of  racism  with  agony  for  all  citizens. 

My  position  is  that  humanity  has  an  obligation  to  use  its  intelligence 
to  diagnose  and  to  predict  in  order  to  prevent  agonies  that  lack  of  fore¬ 
sight  can  all  too  easily  create.  The  ambition  of  this  symposium  to  dis¬ 
pose  of  “illusions  and  delusions”  by  “delving  deeply  into  the  social 
issues  of  our  day”  and  seeking  “solutions  **  *  which  draw  from  man’s 
basic  core:  his  meaning  system  *  *  *”  are  in  keeping  with  my  position. 

I  consider  it  a  privilege  to  participate. 
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10  "PREDICTION"  ASSUMING 
100%  GENETIC  CONTROL 


Actually  each  “prediction”  Is  the  IQ  of  one  of  a  pair  of  separately-reared,  white- 
identical  twins.  The  “observed”  valee  is  the  other.  The  correlation  coefficient 
is  0.82  Implying  'that  only  18  percent  of  the  population  variance  is  nongenetlc. 
Thus  "genetieity”  or  fraction  of  variance  due  to  genetic  differences  is  82 
percent. 
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•-  q  (as  percent  above  value  of  D) 


p  (as  percent  below  value  of  D)-*- 

This  figure  shows  that  differences  In  IQ  between  identical  twins  reared  apart 
obey  a  basic  statistical  law  known  as  the  normal  distribution.  If  the  data  that 
give  the  "staircase”  of  heavy  lines  fell  so  that  a  straight  line  cut  each  step  in 
half,  the  fit.  would  be  perfect — in  fact,  too  perfect— like  perfect  alternation  be¬ 
tween  heads  and  tails  for  a  tossed  coin.  The  figure  shows  that  Gladys  and 
Helen,  the  identical  twins  famous  for  differing  by  24  IQ  points,  are  the  excep¬ 
tion  that  proves  the  rule— the  normal  distribution  predicts  one  such  case  among 
the  122  pairs  of  twins  just  as  six  heads  in  a  row  occurs  once  In  64  tries 
The  data  of  the  figure  warrant  the  assertion  that  intelligence,  measured  ly  IQ, 
varies  more  than  twice  as  much  from  genetic  differences  as  from  environmental 
ones  for  individuals  from  families  like  those  that  raise  one  of  a  pair  of  white 
identical  twins.  If  genetic  differences  were  less  than  twice  as  important  as 
environmental  ones,  the  probability  is  less  than  one  in  2,000  that  chance  would 
have  produced  the  good  fit  of  the  figure. 
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EVIDENCE  OF  SUPERIOR  NEGRO 
DISTRIBUTION  OF  VISUAL  ACUITY 
FOR  20/20  OR  WORSE 

(MILITARY  REGISTRANTS; 
KARPINOS:  PUB.  HEALTH 
I  REPORTS  NOV  I960) 


>  IDENTICAL 
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The  Z .  values  give  normal  distribution  arguments  that  correspond  to  the  per¬ 
centage  of  white,  military  registrants  who  fall  to  meet  the  prescribed  visual 
acuity.  Zn  corresponds  to  Negroes.  The  unmarked  visual  acuities  are  in  se¬ 
quence  20/30,  20/40,  20/S0,  20/70,  20/100.  The  extreme  points  that  fall  out  of 
the  pattern  are  20/400.  If  the  points  fell  perfectly  on  the  line,  it  would  imply 
Identical  normal  distributions  for  both  races  except  for  an  offset  of  0.6  stand¬ 
ard  deviations. 
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Evidence  that  Increases  In  percentages  of  Caucasian  genes  in  Negro  populations 
Improve  mental  performance  and  degrade  physical  performance  is  furnished 
by  the  preiuduction  test  results  reported  by  the  Office  of  the  Surgeon  General, 
Department  of  the  Army.  The  1968  results  show  that  Negroes  in  Georgia  in 
the  Third  Recruiting  District  have  a  mental  disqualification  rate  of  47.3  per¬ 
cent  or  an  IQ  of  about  80  compared  to  17.8  percent  and  90  for  California  in 
the  sixth  district.  The  sui>erior  performance  of  Negroes  in  California  compared 
to  Georgia  supports  the  theory  that  Negro  IQ  is  raised  by  an  admixture  of 
white  ancestry.  California  Negroes  have  twice  as  high  a  percentage  of  their 
genes  from  white  ancestors  as  do  Georgia  Negroes  according  to  an  estimate 
based  on  measurements  by  Prof.  T.  E.  Reed  of  the  University  of  Toronto  of 
22  percent  Caucasian  genes  for  Oakland,  Calif.,  and  11  i*ercent  for  Evans  and 
Bullock  Counties,  Ga.  Reasoning  from  the  trend  shown  by  all  the  recruiting 
districts  for  both  Negro  and  non-Negro  Inductees,  Prof.  William  Shockley 
estimates  that  the  average  IQ  of  Negro  populations  increases  by  about  1  IQ 
point  for  each  1  percent  of  added  Caucasian  genes  and  might  match  or  even 
exceed  the  whites  at  30  or  40  iH*rcent.  The  physical  qualifications  corresimnd- 
ingly  drop.  Professor  Shockley  urges  that  his  hypothesis  should  be  tested  by 
determining  the  percentages  of  Caucasian  genes  for  representative  populations 
of  Negro  Inductees.  Such  research  might  also  permit  evaluating  the  claim  that 
Negro-white  differences  in  medical  disqualifications  are  biased  by  the  poor 
medical  counseling  available  to  the  economically  disadvantaged. 


APPROXIMATE  I.Q. 


[Prom  the  Phi  Delta  Kappan,  January  1972] 


DYSGENICS,  GENETICITY,  RACEOLOGY— 

A  CHALLENGE  TO  THE  INTELLECTUAL 
RESPONSIBILTY  OF  EDUCATORS 

By  William  Shockley 

William  Shockley  is  Alexander  M.  Poniatoff,  profes¬ 
sor  of  engineering  sciences,  Stanford  University.  In  1956 
he  was  cowinner  (with  John  Bardeen  and  Walter  H. 
Brattain)  of  the  Nobel  Prize  in  Physics  for  invention  of 
the  transistor.  For  several  years  he  nas  pursued  an  inter¬ 
est  in  the  genetic  factors  in  intelligence.  He  has  urged  the 
National  Academy  of  Sciences  to  encourage  systematic 
study  of  the  relative  influence  of  heredity  and  environ¬ 
ment  on  human  intelligence  and  genetic  factors  in  human 
performance.  Although  unsuccessful  in  this  effort  to  date, 
Shockley  continues  to  call  for  examination  of  these  and 
related  questions. 

In  September  1971,  Mr.  Shockley  presented  a  paper  be¬ 
fore  division  9,  Society  for  Psychological  Study  of  Social 
Issues,  American  Psychological  Association,  at  its  Wash¬ 
ington,  D.C.,  meeting.  His  topic  was,  “Dysgenics:  A 
Social -Problem  Reality  Evaded  by  the  Illusion  of  Infi¬ 
nite  Plasticity  of  Human  Intelligence?”  This  article  is 
an  elaboration  of  ideas  presented  in  that  paper. 

Do  our  nobly  intended  welfare  programs  promote  dysgenics — retro¬ 
gressive  evolution  through  the  disproportionate  reproduction  of  the 
genetically  disadvantaged?  One  incident  that  led  me  to  express  my 
worries  publicly  was  a  news  story  of  an  acid-throwing  teenager,  one 
of  17  children  of  a  mother  with  an  IQ  of  55.  Later  I  learned  of  Den¬ 
mark’s  sterilization  programs  with  their  eugenic  implications.  The 
rising  per  capita  homicide  rate  of  Washington,  D.C.,  is  50  times  Den¬ 
mark’s  falling  one.  Dysgenics? 

My  inquiries  unearth  no  support  of  studies  of  dysgenics  by  a  govern¬ 
ment  agency  or  a  major  foundation.  But  conspicuous  hints  of  dys- 
genic  worries  do  occasionally  emerge.  In  1964  Secretary  of  Labor 
Willard  W.  Wirtz  said :  “There  is  a  strong  indication  that  a  dispro¬ 
portionate  number  of  unemployed  come  from  large  families,  but  we 
don’t  pursue  evidence  that  would  permit  establishing  this  as  a  fact  or 
evaluating  its  significance.”1  Early  in  1971,  Vice  President  Spiro  T. 
Agnew  mentioned  forbidding  welfare  mothers  to  have  more  illegiti¬ 
mate  children  and  suggested  that  welfare  problems  might  require 


1  Willard  W.  Wirtz,  OCED  speech,  1064,  and  personal  corresitondence  with  the 
author. 
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willingness  “to  take  on  the  hard  social  judgments  that  very  frankly  no 
one  that  I  know  in  elective  office  is  willing  to  even  think  about.”*  This 
unwillingness  is  not  restricted  to  politicians.  Agnew’s  thoughts  were 
rejected  with  the  adjectives  “punitive”  and  “inhumane”  in  an  article 
in  Science? 

Inverted  liberals  of  our  academic  community  encourage  this  we- 
don't-pursue,  no-one-willing-even-to-think  avoidance  of  dysgenics  by 
our  political  leaders.  They  devise  such  unsearch  dogmatism  as  this 
rephrased  thought-blocker  :  “An  individual’s  IQ  is  controlled  by  two 
variables,  his  environment  and  his  genes.  Separate  control  of  these  var¬ 
iables  is  neither  practical  nor  humane.  Therefore,  to  determine  the 
‘genet  icity’  [my  word  for  the  genetic  fraction  of  the  spread,  precisely 
of  the  variance  or  square  of  standard  deviation]  of  IQ  for  any  popula¬ 
tion  is  impossible.  Environmental  improvements  in  human  quality 
so  need  resources  that  none  should  be  wasted  on  ‘bad  heredity’ 
research.” 

To  refute  the  unsearch  dogmatism  of  the  above  “two-variable-basic- 
ally-impossible”  thought-blocker,  I  exhibit  figure  1,  showing  my  use 
of  published  research  to  “predict”  122  “unknown”  IQs,  together  with 
the  “observed”  values. 

A  CHALLENGE  TO  THE  READER 

I  challenge  Kappan  readers  to  answer  this  question :  How  can  these 
genetically  based  “predictions”  be  possible?  This  is  the  question  that 
my  audiences  ask  me  when  I  project  figure  1  as  a  slide.  They  ask :  “Do 
you  use  the  IQs  of  the  parents?”  I  reply :  “Parents’  IQs  do  not  permit 
such  accuracy.  The  predictions  of  figure  1  account  for  82  percent  of 
the  IQ  variance  of  the  ‘observed’  population.  There  is  only  one  way  it 
can  be  done.” 

Dear  reader,  does  a  thought-blocker  prevent  you  from  recognizing 
the  familiar  because  I  have  presented  it  in  an  unfamiliar  light  ?  These 
“100  percent  genetic  control  predictions” — I  phrase  this  with  scrupu¬ 
lous  precision— can  be  made  m  only  one  way — a  way  that  you  know 
if  you  remember  a  good  psychology  course.  If  you  can’t  dispose  of  my 
challenge,  is  the  “Apple  of  God’s  Eye  Obsession”  the  cause  of  your 
thought-block  ?  Will  any  of  you  suffer  “Speer  syndrome”  a  decade  or 
two  from  now?  I  define  these  concepts  in  my  conclusion  (page  305), 
“The  Moral  Obligation  to  Think.” 

Associated  with  my  challenge  are  two  questions:  (1)  On  what  do  I 
base  my  “predictions”  ?  (2)  How  can  one  sort  out  the  environmental  in¬ 
fluences  quantitatively  after  one  does  know  the  basis  ?  I  ask  the  reader 
to  be>  my  student  while  I  elucidate  a  pedagogical  methodology  that 
permits  the  necessary  analysis  of  variance  to  be  understood  by  one 
whose  mathematical  skills  are  at  the  precollege  level.  While  you  read, 
keep  mv  challenge  in  mind.  Perhaps,  before  my  explanation  leaves 
no  challenge  to  meet,  you  will  overcome  the  thought-block  that  most 
of  my  audiences  experience  on  encountering  figure  1. 

.  .  Behrens,  ‘“Tough  Agnew  Proposals  on  Welfare,"  Ban  Francisco  Chron¬ 

icle,  January  15, 1971,  pp.  1, 24. 

Octo^r  |rI1971  ppa  n’^27  WaFd  ^  Reduct,on  of  Unwanted  Pregnancy,”  Science, 
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10  "PREDICTION"  ASSUMING 
100%  GENETIC  CONTROL 


Fioure  1— The  challenge  to  Kappan  readers :  How  could  such  accurate  predic¬ 
tions  of  IQ’s  be  made  on  the  basis  of  the  assumption  that  IQ  Is  100-percent 
controlled  by  the  genes? 

Now  back  to  figure  1.  The  average  of  the  122  “observed”  IQs  is  96.8 
and  the  standard  deviation  is  14.2.  Furthermore— and  this  is  important 
in  what  follows— the  distribution  is  typical  of  representative  Cauca¬ 
sian  populations  and  is  accurately  normal  over  the  range  covered  by 
the  122  cases.  The  same  applies  to  the  “predicted”  distribution.  For 
simplicity,  we  round  these  off  to  an  average  of  100  with  a  variance  of 
200  (14.2  squared3 201.64). 

The  “Las  Vegas”  method,  my  Americanized  version  of  the  Monte 
Carlo  method  of  statistics,  consists  of  creating  a  normal  distribution 
generate  in  the  form  of  a  deck  of  cards  from  which  randomly  drawn 
cards  produce  a  set  of  positive  and  negative  integers  that  may  repre¬ 
sent  genetic  or  environmental  contributions  to  whatever  pushes  IQ  up 
and  down  around  the  population  norm  of  100.  Analysis  of  variance 
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then  consists  simply  of  finding  by  trial  and  error  what  mix  of  environ¬ 
mental  and  genetic  influences  will  duplicate  the  actual  fact  of  figure  1. 
The  result,  which  I  shall  teach  you  how  to  duplicate  on  your  own,  is 
shown  in  figure  2.  In  part  (a),  the  genetic  weiglit  is  four  times  the  en¬ 
vironmental  weight,  that  is,  geneticity  is  80  percent;  environmental 
differences  contribute  only  20  percent  of  the  variance.  Part  (a)  was 
produced  by  drawing  four  genetic  cards  and  one  environmental  card, 
**  all  from  the  same  deck,  to  get  each  “observed”  IQ.  It  is  seen  to  repre¬ 
sent  figure  1  very  well.  In  part  (b) ,  the  ratio  is  altered  to  three  genetic 
and  two  environmental;  it  is  obviously  a  poor  fit;  the  predictions  of 
figure  1  could  not  have  worked  out  so  well  had  geneticity  been  so 
small  ns  00  percent. 

I  shall  not  at  this  point  of  my  exposition  explain  exactly  how  to 
apply  the  card  drawing  ratios  to  represent  the  mysterious  prediction 
process  of  figure  1 ;  to  do  so  would  deprive  you  of  the  opportunity  to 
respond  to  my  challenge.  After  the  challenge  is  disposed  of,  the  pro¬ 
cedure  for  combining  the  genetic  and  environmental  cards  will  lie  ob¬ 
vious.  Next  I  shall  explain  how  to  mark  50  cards  from  an  ordinary 
deck  so  that  a  random  choice  of  five  will  give  scores  that  on  the  aver¬ 
age  add  to  zero  and  have  a  variance  of  200  and  approximate  a  normal 
distribution.  This  is  done  by  marking  50  cards  (some  felt-tip  mark¬ 
ing  pens  are  excellent)  as  follows:  Take  25  black  cards  and  mark 
them  with  these  numbers:  0,0;1,1,1;2,2,2;3,3,3;4,4;5,5;6,6;7,7;8,8;9; 
10;  12;  15.  Do  the  same  with  25  red  cards.  Count  the  black  cards  as  plus 
and  the  red  as  minus— after  all,  being  “in  the  red”  is  minus.  The  sym¬ 
metry  of  plus  and  minus  ensures  that  the  average  of  many  draws  is 
zero.  Tests  will  show  you  that  the  variance  must  be  40,  because  vari¬ 
ances  add  for  independent  contributions  and  you  will  find  that  five 
cards  do  match  the  200  variance  of  figure  1. 

To  convince  yourself  that  the  geneticity  of  figure  1  is  about  80  per¬ 
cent — certainly  more  than  60  percent — you  need  not  understand  the 
theory  of  the  S-X50-V40  deck— that  is,  the  Shockley  Normally  dis¬ 
tributed  50-card  deck  with  Variance  of  approximately  40;  precisely, 
38.9.  The  point  of  the  method  is  that  random  draws  of  four  genetic 
cards  to  one  environmental  cards  does  indeed  match  the  reality  of  fig¬ 
ure  1.  A  ratio  of  three  to  two  fails  badly. 

What  about  my  challenge?  The  quotation  marks  on  “observed”  and 
“predicted”  have  been  a  broad  hint.  The  next  paragraph — Stop!  If 
you  look  before  you  resolve  the  challenge  you  become  one  more  item  of 
evidence  for  the  thought-blockage  that  afflicts  our  Nation's  intellectual 
community  on  matters  of  human  genetic  quality — gives  the  obvious 
and  familiar  answer — an  answer  that  typically  only  1  or  2  percent  of 
my  college  audiences  can  produce  when  the  projection  of  a  slide 
emphasizes  the  shocking  evidence  for  the  dominance  of  genetic  differ¬ 
ences  over  environmental  ones  in  pushing  IQ  scores  around — espe¬ 
cially  shocking  to  the  educational  fraternity,  whose  income  would 
burgeon  if  they  could  discover  how  to  convert  retardates  into  geniuses. 

GENETIC  DOMINANCE  OF  IQ :  “LAS  VEGAS’*  ANALY8I8,  SIGNIFICANCE  LEVEL 

A  dispassionate  appraisal  of  the  existing  data  (that  of  figure  1  is 
the  best  and  the  easiest  to  understand,  but  the  same  conclusions  can 
be  reached  without  it)  leads  to  the  conclusion  that  intelligence,  meas- 
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ured  by  IQ,  varies  more  than  twice  as  much  from  genetic  differences 
than  it  does  from  environmental  differences  for  individuals  from  fami¬ 
lies  like  those  that  raise  one  of  a  pair  of  white  identical  twins.  The 
only  reason  that  the  conclusion  of  the  preceding  sentence  is  not  printed 
in  bold-face  in  a  display  paragraph  is  that  it  would  have  given  away 
the  answer  to  my  challenge  too  easily.  Did  you  guess  it?  Identical 
twins,  reared  apart,  are  the  naturally  occurring  experiment  that  gets 
around  the  “two-variable-basically-impossible”  thought-blocker  dis¬ 
cussed  above.  The  122  “predictions”  of  IQ  are  obtained  by  reading 
from  one  column  of  a  compilation  published  by  A.  R.  Jensen.4  If  you 
cover  the  adjacent  column,  then  the  IQs  of  the  other  twin  will  be  ‘uin- 
known”  to  you.  For  example,  take  the  highest  IQ  “predicted”  in  figure 
1:  The  uncovered  column  shows  132;  the  covered  column  is  found, 
when  uncovered  and  “observed,”  to  be  131.  The  largest  error  of  “pre¬ 
diction”  is  24  points.  This  is  the  famous  and  often  cited  case  of 
Gladys,  IQ  92,  and  Helen,  IQ  116,  in  the  twins  study  of  Newman, 
Freeman,  and  Holzinger,5  one  of  the  four  studies  in  the  Jensen 
compilation  mentioned  above. 

The  Las  Vegas  method  of  analysis  of  variance  in  figure  2(a)  creates 
a  twin  pair  with  six  cards:  Draw  four  cards  from  the  S-N50-V40 
deck  and  add  their  integers  with  due  regard  to  sign ;  the  sum  is  dis¬ 
turbance  from  the  population  norm  of  100  due  to  genetics  that  is 
common  to  both  twins  of  the  pair;  draw  one  more  card  for  the  en¬ 
vironment  of  one  twin  and  add  this  to  obtain  that  twin’s  IQ  Draw 
one  more  and  do  the  same  for  the  other  twin.  Genetic  cards  have  four 
times  more  influence  than  environmental  cards  on  each  individual’s 
IQ.  An  example:  The  highest  “predicted”  IQ  of  figure  2(a)  hnd  a 
sum  of  31  for  genetics  plus  three  for  environment  for  an  IQ  of  134, 
and  the  other  “observed”  twin  had  zero  for  environment  for  a  total 
of  131.  (A  perfectionist  shuffles  after  each  card  draw,  although  this 
is  not  really  necessary;  just  put  drawn  cards  back  at  random  between 
twins.)  For  60  percent  geneticity,  use  seven  cards;  three  for  common 
genetics  and  two  two’s  for  environments. 

On  what  basis  are  the  obvious  results  of  figure  1  rejected  ?  And  they 
are  rejected — believe  me !  Let  me  quote  from  a  recent  letter  signed  by 
a  past  president  of  the  American  Psychological  Association  in  response 
to  an  inquiry  a  friend  made  about  my  reasoning : 

“When  Dr.  Shockley  says  that  heredity  is  more  than  twice  as  im¬ 
portant  as  environment  in  determining  the  IQ,  he  doesn’t  know  what 
he  is  talking  about  and  doesn’t  understand  the  problem.  Both  variables 
are  completely  important.  Any  other  statement  is  nonsense.” 

I  have  failed  to  detect  any  impressive  capacity  for  analytic  think¬ 
ing  behind  such  dogmatic  assertions.  I  shall  give  two  examples  of  the 
feeble  thinking  that  accompanies  the  rejection  of  the  “more-than-twicc- 
as-much”  conclusion  drawn  from  figure  1. 

Here  is  a  typical  statement  concerning  my  first  example :  “Identical 
twins  are  not  absolutely  identical.  After  all,  nature  must  make  oc¬ 
casional  errors  in  perfect  duplication  of  genes.  The  analysis  of  figure 
1  does  not.  allow  for  such  differences.  Consequently,  the  deductions 

4  Arthur  R.  Jensen,  "IQ’s  of  Identical  Twins  Reared  Apart,”  Behavioral  Genet¬ 
ics,  No.  2, 1970,  pp.  183-46. 

*H.  H.  Newman,  P.  N.  Freeman,  and  K.  J.  Holzinger,  Twins:  A  Study  of 
Heredity  and  Environment.  Chicago:  University  of  Chicago  Press,  1937. 
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may  be  in  error.  Until  you  know  how  much  error,  the  conclusion  that 
geneticity  is  82  percent  may  be  way  off.  It  might  really  be  less  than 
50  percent  if  the  genetic  accidents  were  large  enough.” 


Figure  2.— The  challenge  continued:  By  “creating”  artificial  individuals  with 
randomly  generated  deviations  from  the  population  norm  of  100  IQ,  scatter 
diagrams  like  figure  1  are  made,  (a)  Four  parts  genetics  and  one  part  environ¬ 
ment  is  seen  to  match  the  real  data  of  figure  1.  (b)  Three  parts  genetics  to  two 
of  environment  g.ves  less  IQ  predictability  than  is  actually  found. 

I  have  heard  this  ridiculous  argument  seriously  proposed  by  pre¬ 
sumably  competent  biologists.  I  introduced  it  as  a  sort  of  IQ  test  for 
a  group  of  able  science  writers  at  a  seminar  on  the  Las  Vegas  method; 
none  of  them  got  it.  On  another  occasion  I  tried  it  on  a  group  of  Stan¬ 
ford  biology  majors;  it  was  shot  down  by  a  freshman  while  an  upper¬ 
classman  remained  battled  until  after  the  answer  was  explained  twice. 
Here  is  the  answer: 

If  geneticity  were  really  80  percent  but  accidental  gene  duplication 
errors  caused  many  of  the  twins  to  differ  by,  say?  10  IQ  points,  then 
this  difference  would  not  be  allowed  for  in  plotting  figure  1.  Conse¬ 
quently,  the  error  of  prediction  would  be  increased  due  to  the  unknown 
genetic  differences.  We  would  attribute  these  additional  errors  to 
environment.  In  other  words,  the  effect  would  be  to  make  us  wrongly 
overestimate  the  effects  of  environment  and  underestimate  geneticity. 
Thus  if  the  neglected  effects  are  really  present,  correcting  for  them 
could  not  lead  to  a  lower  correct  value  like  50  percent  but  only  to  a 
higher  value  than  80  percent. 

Another  standard  a^ument  for  rejecting  genetic  dominance  of 
IQ  asserts  that  IQ  is  really  controlled  by  environment;  IQs  of  sep¬ 
arated  identical  twins  are  nearly  equal  because  adoption  agencies  suc¬ 
ceed  in  placing  the  two  twins  of  a  pair  in  essentially  identical  environ¬ 
ments.  This  “equivalent-environment”  argument  does  not  stand  up 
against  the  facts.  The  best  data  is  that  of  the  late  Sir  Cyril  Burt, 
whose  1966  paper®  supplied  53  of  the  pairs  of  twins  in  figure  1.  I 


*  Cyril  Burt,  “The  Genetic  Determination  of  Differences  in  Intelligence:  A 
Study  of  Monozygotic  Twins  Reared  Together  and  Apart,”  British  Journal  of 
Psychology,  1966,  pp.  137-58. 
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lmd  obtained  these  values  from  Sir  Cyril  to  construct  possibly  the 
first  scatter  diagram  plot  like  figure  1,  thinking  that  the  raw  data 
would  be  a  more  eloquent  witness  to  the  realities  of  human  intelligence 
than  the  usual  tabulations  of  correlation  coefficients.  In  response  to  my 
subsequent  inquiries,  Sir  Cyril  reviewed  his  reasons  for  refuting  the 
equivalent-environment  explanation.  I  select  for  my  example  or  his 
comments  the  one  on  the  previously  mentioned  132-131  pair  of  figured. 
About  these  twins  he  wrote : 


—  q  (as  percent  above  value  of  D) 

100  80  60  40  20  10  4  2  1.0  0.4  0.2 


Pioube  3.— Nongenetic  influence  are  seen  to  cause  IQ  differences  to  be  accu¬ 
rately  normally  distributed.  [Dear  reader:  If  you  are  responding  to  my 
challenge,  don’t  spoil  my  detective  story  by  reading  the  answer  in  the  text 
that  explains  this  figure  now !] 

“The)’  were  children  of  an  Oxford  don  [Burt  rates  this  as  occupa¬ 
tional  class  %*  the  highest  of  the  six  he  lists  for  home  environmental 
who  died  a  few  months  before  their  birth.  Unable  with  her  slender 
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means  to  bring  up  two  boys  ns  she  would  desire,  [the  widow]  secretly 
arranged  for  one  to  be  ‘boarded  out’ :  He  was  sent  to  a  farmer  in  Wales 
(occupation  class  ‘4')  and  eventually  became  a  successful  farmer  him¬ 
self  (Aliss  Conway  gives  his  IQ  in  1958  as  137;  our  final  assessment 
was  132).  The  one  who  remained  with  his  mother  eventually  obtained 
a  first  class  degree  (IQ  136  in  1958, 131  in  1956).” 1 

This  quotation  illustrates  two  general  conclusions  of  Burt's  study: 
There  is  no  significant  correlation — indeed,  the  correlation  coefficient 
is  slightly  negative — between  the  environments  of  Burt’s  separated 
twins.  It  also  illustrates  the  typical  range  of  test  errors  that  may 
occur — on  the  order  of  five  points.  In  the  carefully  controlled  tests 
used  in  the  four  twin  studies  compiled  by  Jensen,  test  error  is  estimated 
to  be  normally  distributed  with  a  standard  deviation  of  about  3.5 
points  so  that  it  contributes  about  5  percent,  or  10  units,  to  the 
population  variance  of  200. 

If  the  differences  in  environments  between  pairs  of  twins  are  com¬ 
pared  with  their  differences  in  IQ  for  Burt’s  compilation,  then  it  turns 
out — as  makes  sense — that  better  occupational  class  of  home  does  tend 
to  raise  IQ — but  this  tendency  is  not  a  certainty  nor  are  the  IQ  in¬ 
creases  very  decisive:  Of  the  35  cases  in  which  co-twins  differed  in 
lioth  IQ  and  occupational  class,  23  were  concordant — higher  class  with 
higher  IQ — and  11  were  discordant — lower  IQ  in  the  higher  class 
home.  The  result  is  significant  at  the  0.02  level.  Each  upward  step  of 
one  social  class  raises  IQ  on  the  average  about  one  IQ  point. 

But  what  about  Gladys  and  Helen,  with  their  24-point  difference? 
The  difference  is  often  cited  to  show  that  environmental  effeets  among 
Caucasions  are  so  much  larger  than  differences  between  racial  aver¬ 
ages  that  obviously  environment  can  easily  account  for  the  generally 
accepted  deficit  of  about  15  points  of  our  Nation’s  black  minority.  The 
Gladys-Helen  case  warrants  close  scrutiny. 

The  Gladys-Helen  24-point  difference  is  the  exception  needed  to 
prove  the  80-percent  geneticity  rule:  It  would  be  improbable  if  there 
were  not  one  such  case  with  a  difference  of  about  24  IQ  points  in  a 
sample  of  122  pairs  of  twins.  The  reasoning  is  outlined  on  figure  3. 
In  brief,  the  method  of  plotting  shows  that  the  differences  (D)  in  IQ 
between  twins  is  as  accurate  a  realization  of  a  normal  distribution  as 
one  could  expect  from  122  cases.  Therefore,  although  we  may  not  be 
able  to  identify  what  the  exact  causes  are  that  push  the  IQ  of  one  twin 
away  from  the  IQ  of  his  cotwin,  there  are  apparently  enough  inde¬ 
pendent,  additive  causes  to  $ve  a  good  normal  distribution.  If  it  is  a 
normal  distribution,  then  straightforward  methods  can  be  used  to  de¬ 
termine  the  range  of  IQs  in  which  the  highest  of  the  122  differences 
has  a  50-percent  chance  of  falling — the  probability  being  25  percent 
that  the  largest  falls  above  and  25  percent  that  it  falls  below  this 
range.  Gladys-Helen  does  fall  in  the  proper  range,  as  shown  on  fig¬ 
ure  3.  There  is  only  one  chance  in  100  that  the  largest  value  would 
have  been  smaller  than  17  points. 

One  more  logical  consequence  of  figure  3  is  that  one  standard  devi¬ 
ation  of  the  environmental  variable  that  influences  IQ  is  worth  five 
IQ  points.  Even  though  we  cannot  define  what  this  variable  may  be — 


’  Sir  Cyril  Burt,  personal  correspondence  with  the  author. 
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undoubtedly  it  is  some  complex  combination  of  many  components — 
it  must  account  for  some  25  units  of  variance  for  each  twin  to  give 
the  standard  deviation  of  8.5  in  figure  3  in  combination  with  test  error 
variance.  Hurt’s  occupational  class  variable  only  accounts  for  about 
one-fourth  of  this  unknown  environment  composite. 

Applied  to  Gladys!  Iolen,  this  five-point  environmental  variable 
accounts  for  a  large  f  met  ion  of  the  24-point  difference:  Gladys  had 
a  sickly  childhood  and  never  finished  third  grade.  Helen  graduated 
from  college.  This  large  environmental  difference,  appraised  using 
Census  Bureau  tables,  corresponds  to  quite  possibly  three  or  four 
standard  deviations  of  the  distribution  of  educational  environments— 
the  80  percent  genet icity  model  can  thus  account  for  a  substantial 
fraction  of  the  24  point  difference.  As  Herrnstein's  recent  widely  noted 
article  in  the  Atlantic  emphasizes,8  if  such  large  environmental  differ¬ 
ences  were  eliminated  by  social  progress,  then  the  relative  importance 
of  genetic  differences  would  increase. 

One  final  significant  point  about  figure  8  and  the  accurate  82  per¬ 
cent  geneticity  value  that  can  be  deduced  from  it  in  conjunction  with 
figure  1 :  If  the  true  value  for  geneticity  were  as  small  as  72  percent, 
then  standard  statistical  theorems  lead  to  the  result  that  there  is  less 
than  one  chance  in  2,000  that  a  value  ns  small  ns  the  8.5  for  the  stand¬ 
ard  deviation  of  figure  0  would  have  occurred  by  chance."  This  is  a 
typical  level  of  significance  statement.  It  says  that  the  hypothesis  that 
geneticity  is  72  percent  or  less  can  be  rejected  at  a  significance  level 
of  0.0005  so  far  as  the  null  hypothesis  that  8.5  of  figure  3  resulted  by 
chance  is  concerned. 

THE  NON-UENETIC  20  PERCENT 

My  emphasis  on  the  dominance  of  genes  in  controlling  IQ  has  led  to 
the  misunderstanding  that  I  “treat  IQ  as  a  fixed  characteristic,  like  eye 
color,  susceptible  of  exact  measurement” — to  quote  from  an  editor’s 
reaction  to  one  of  my  manuscripts.  A  distinguished  psychologist,  after 
seeing  a  diagram  showing  environmental  effects  based  on  the  80  per¬ 
cent  geneticity  presented  above,  wrote  to  me :  “Your  figure  implies  that 
no  matter  howj'ad  the  environmental  restriction  becomes  it  will  have 
no  effect  whatsoever  on  the  phenotvpe  indicated  by  the  IQ  test  score. 
This  would  mean  that  if  William  Shockley  had  been  raised  in  a  clothes 
closet  from  the  time  he  was  old  enough  to  learn  language,  he  would  still 
have  been  able  to  win  the  Nobel  Prize.” 

The  fact  is  that,  as  for  the  Gladys-Helen  case,  small  though  the  12 
to  15  percent  of  the  variance  attributable  to  environment  may  be,  it  can 
have  large  effects  upon  IQ  and  other  behavioral  traits.  In  fact,  some 
of  my  own  educational  experiments  have  been  aimed  at  raising  IQ  or 


*  Richard  Herrnsiein,  “IQ,"  A  llantic  Monthly,  September  1971,  pp.  43-04. 

9  William  Shockley.  “On  the  Significance  Level  for  Genetic  Dominance  of  IQ 
and  on  the  24-Point  Difference  Between  Twins  Gladys  and  Helen,"  paper  pre¬ 
sented  at  October  27  meeting,  1971,  of  the  National  Academy  of  Sciences,  Wash¬ 
ington,  !).('. 
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motovntional  or  attitudinal  factors.  Figure  4  illustrates  one  surpris¬ 
ingly  successful  result.  For  a  number  of  years  my  freshman  seminar  at 
Stanford  was  chosen  by  almost  twice  as  many  students  as  I  could  take 
in  two  sections.  I  rated  them  in  groups  having  closely  matched 
weighted  averages  of  S.A.T.  scores  and  from  each  matched  group  re¬ 
jected  about  half  by  using  random  numbers.  The  experimental  group 
was  found  to  outperform  the  controls  bv  about  0.6  of  a  standard  de¬ 
viation  of  grade  point  average  for  the  four  academic  quarters  subse¬ 
quent  to  the  two  spent  in  the  seminar. 

A  recent  widely  publicized  example  of  exceptional  environmental 
success  in  reducing  mental  retardation  may  fit  into  the  80  percent  gene¬ 
ticity  pattern.  Prof.  Rick  Heber  has  given  an  intensive  educational 
enrichment  program  to  slum  children  whose  mothers  have  IQs  below 
75.  At  JP/a  years  of  age,  the  undersecretary  of  Health,  Education,  and 
Welfare  has  recently  reported,  these  experimental  children  are  averag¬ 
ing  33  IQ  points  above  comparable  controls.10  These  findings  are  not 
incompatible  with  80  percent  geneticity.  I11  fact,  they  may  be  almost 
predictable.  The  undisturbed  home  environments  were  probably  in  the 
lowest  1  or  2  percent  of  all  home  environments  for  intellectual  stimula¬ 
tion.  On  the  other  hand,  Hcbcr’s  intensive  program  is  probably  in  the 
top  fraction  of  1  percent  for  developing  performance  on  IQ  tests.  This 
is  equivalent  to  an  improvement  of  perhaps  six  standard  deviations  of 
the  distribution  of  environments,  so  that  33  points  would  correspond 
to  about  five  points  per  standard  deviation — a  value  quite  compatible 
with  80  percent  geneticity. 

The  economics  of  such  remedial  programs  suggest  mournful  num- 
boi,s.  The  initial  cost  was  of  the  order  $10,000  per  child  year.  Whether 
the  effects  will  be  lasting  or  in  the  end  adverse  because  of  untimely  ex¬ 
periences — such  is  the  case  for  laboratory  experiments  with  primates — 
are  important  and  resea  reliable  questions.11 1  discuss  below7  the  moral 
obligation  to  do  quantitative  thinking  on  human  problems. 

STANDARD  IQ  CLICHKS 

I  have  gone  at  length  and  with  dramatized  examples  into  the  basis 
for  my  own  conviction  about  genetic  dominance  of  IQ  because  I  be¬ 
lieve  that  this  is  the  cornerstone  for  all  logical  structures  about  human 
quality  problems.  I  anticipate  that  many  criticisms  will  be  leveled  at 
my  reasoning.  Some  of  these  I  shall  respond  to  in  detail  below.  Here 
I  shall  deal  perfunctorily  with  some  that  space  does  not  permit  me  to 
treat  in  depth : 


10  John  G.  Veneman,  "Partial  Text  of  Remarks  by  Undersecretary  John  G. 
Veneman,  Department  of  Health,  Education,  and  Welfare,  before  the  Pacific 
Forum  on  Mental  Retardation,  Honolulu,  Hawaii,  September  20,  1971.”  Released 
by  Office  of  Public  Affairs,  HEW,  Washington,  D.C. 

11  Arthur  R.  Jensen,  "Reducing  the  Heredity-Environment  Uncertainty,”'  in 
Environment,  Heredity,  and  Intelligence,  Reprint  Series  No.  2,  Harvard  Educa¬ 
tional  Review,  Cambridge,  Mass.,  p.  234.  (Jensen's  discussion  is  based  on  H.  F. 
Harlow,  "The  Development  of  Learning  in  the  Rhesus  Monkey,”  American  Sci¬ 
entist,  1059,  pp.  450-79.) 
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AVE.  SAT  (WEIGHTED:  67%  MATH.,  33%  VERBAL) 

Fioi'ke  4— Results  of  n  controlled  experiment  on  randomly  selected  applicants 
for  n  Stanford  University  freshmnn  seminar  on  mental  tools  for  scientific 
thinking.  In  the  four  quurters  subsequent  to  the  two  in  which  the  seminur 
was  taken,  the  “experimental"  students  outperformed  the  controls  at  a  signifi¬ 
cance  level  of  better  than  0.05. 

“IQ  lms  no  relevance  to  successful  living.”  My  best  answer  to  this 
is  an  analysis  of  the  ‘Genetic  Studies  of  Genius,’  the  great  work  of 
I^ewis  M.  Terman  and  his  colleagues.  The  gifted  children  did  out¬ 
perform  the  population  average  across  the  board  on  all  sorts  of  gen¬ 
erally  accepted  nnd  valued  human  quality  measures.12 

“Lewis  M.  Terman  nnd  Melita  H.  Oden,  The  Qiftcd  Group  at  3lid-Lifc:  Thirty- 
fire  Yean'  Follow-up  0/  the  Superior  Child,  vol.  5.  Stanford,  Unlif. :  Stanford 
University  Press,  1950. 


577 


“Until  von  cun  meaningfully  define  exactly  what  you  meun  by  intelli¬ 
gence  nnd  relate  it  to  what  IQ  measures,  your  studies  are  not  scientific.” 
My  answer  is  that  IQ  as  used  bv  Termini  nnd  others  is  meaningfully 
correlated  with  values  that  are  generally  accepted.  I  also  turn  tlic  ques¬ 
tion:  Until  you  can  tell  me  what  is  gravity,  why  should  I  worry  about 
falling? 

“IQ  tefsts  are  so  culturally  influenced  that  they  cannot  possibly  tell 
anything  about  genetic  potential  and  especially  about  racial  differences. 
For  example,  monkeys  could  outperform  humans  on  tests  involving 
tree,  climbing.”  One  answer  that  almost  always  reveals  the  unsearch 
dogmatism  of  the  questioner  is  this :  What  is  the  best  attempt  that  you 
know  of  to  design  a  culture-fair  test  and  what  was  wrong  with  it?  I 
do  not  recall  ever  getting  an  answer.  I  shall  discuss  several  resenrch 
proposals  on  racial  differences  below. 

“You  have,  discussed  genet icity;  but  what  does  this  have  to  do  with 
dysgenics — after  all,  dumb  parents  have  bright  kids  and  vice  versa?” 
My  answer:  See  any  good  psychology  text  on  correlation  of  adopted 
children's  IQs  with  natural  and  with  foster  parents.  In  fact,  these 
comparisons  are  the  independent  way  to  arrive  at  the  80  percent  gene- 
ticity  figure,  without  using  identical -twin  data.  Let  me  express  the 
conclusion  by  quoting  again  from  the  Sir  Cyril  Burt  letter  mentioned 
above :  “But  the  strongest  case  for  mental  inheritance  is  provided  by 
a  comparison  of  data  for  all  types  of  relatives.” 

The  list  is  long.  It  may  have  no  end.  The  “Apple  of  God’s  Eye  Obses¬ 
sion”  may  drive  true  believers  tirelessly.  For  other  answers  I  refer  my 
readers  to  the  references,  particularly  Jensen,13  Eysenck, H  Herrn- 
stein,1*  and  mv  own  writings  with  their  reference  lists.16 

FORMS  OF  DYSGENIC  THREAT 

My  concerns  are  based  on  my  evaluation  that  in  the  intellectual  com¬ 
munity  of  the  nation  the  emphasis  on  environmental  aspects  of  human 
quality  is  so  great  that  it  excludes  proper  consideration  of  hereditary 
genetic  factors.  I  appraise  this  unbalance  as  deplorable  and  dangerous. 
During  the  last  hair  decade  my  studies  have  increased  my  conviction 
that  concentration  upon  the  environmental  factois  cannot  solve  the  im¬ 
portant  problems  of  man’s  future  and  that  adequate  solutions  to  pov¬ 
erty,  crime,  illiteracy,  and  national  security  problems  demand  facing 
hereditary  problems.  I  believe  that,  to  avoid  very  real  dangers  to  world¬ 
wide  human  welfare,  civilization,  including  particularly  that,  of  the 
United  States,  must  face  in  a  broader  sense  than  it  does  now  the  prob¬ 
lems  raised  in  1966  by  James  Shannon,  then  director  of  the  National 
Institutes  of  Health,  in  congressional  testimony :  “The  effect — if  I  may 
put  it  bluntly,  Mr.  Chairman — is  that,  we  are  weakening  our  genetic 
inheritance.” 11  Dr.  Shannon  emphasized  biochemical  physiological 


”  Arthur  R.  Jensen,  “How  Much  Can  We  Boost  IQ  and  Scholastic  Achieve¬ 
ment  ?”,  Harvard  Educational  Review ,  Winter,  I960,  pp.  1-123. 

“H.  J.  Eysenck,  The  IQ  Argument,  Freeport,  N.Y.:  The  Library  Press,  1971. 
“  Hermstein,  op.  cit. 

“  William  Shockley,  “Models,  Mathematics,  and  the  Moral  Obligation  To  Diag¬ 
nose  the  Origin  of  Negro  IQ  Deficits,”  Review  of  Educational  Research,  October, 

1971.  pp.  369-77.  , 

?’  James  A.  Shannon,  testimony  before  House  Subcommittee  on  Appropriations. 
March  2,  I960.  See  Washington  Star,  March  2 5, 1966,  p.  1. 
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traits.  What  my  intellectual  conscience  impels  me  to  demand  is  that  we 
look  objectively  also  on  man’s  behavioral  traits.  This,  mv  investigations 
lead  me  to  conclude,  is  not  being  done  adequately.  I  conjecture  that  this 
lack  of  needed  effort  is  caused  less  bv  the  great  difficulties  involved  than 
by  the  unsea reh  dogmatism  that  produces  thought-blockers. 

With  the  advent  of  nuclear  weapons,  man  has  in  effect  reached  the 
point  of  no  return  in  the  necessity  to  continue  his  intellectual  evolution. 
Unless  his  collective  mental  ability  can  enable  him  reliably  to  predict 
consequences  of  his  actions,  it  is  possible  that  he  may  provoke  his  own 
extinction,  or  at  least  drastically  modify  the  gene  pool  of  humanity — 
and  perhaps  for  the  better. 

Let  me  illustrate  by  a  specific  speculation  upon  the  evolutionary 
aspects  of  possible  gene  pool  modifications:  Sweden  and  Switzerland 
both  have  extensive  shelter  facilities  that  would  save  substantial  frac¬ 
tions  of  their  populations  from  death  from  worldwide  fallout  in  the 
event  of  an  unlimited  nuclear  war  involving  “dirty  weapons”  that 
might  destroy  the  preponderance  of  the  human  life  on  earth.  A  much 
less  substantial  fraction  of  our  population  would  survive.  This  prefer¬ 
ential  survival  of  the  most  foresighted  components  of  the  human  race 
is  a  form  of  “self-renewal”  for  human  evolution  tlint  my  intellectual 
conscience  does  not  allow  me  to  face  complacently.  I  feel  an  obligation 
to  try  to  increase  the  probability  that  man’s  destiny  will  be  shaped  by 
the  application  of  intelligence  to  determine  realistic  goals  for  human 
progress  rather  than  by  forces  man  has  let  get  out  of  control.  These 
speculations  about  man’s  future  evolution  accent  my  fears  that  con¬ 
temporary  U.S.  population  trends  are  such  that  we  are  disproportion¬ 
ately  multiplying  the  least  foresighted  elements  of  our  population. 

A  nuclear  holocaust  as  a  consequence  of  advancing  weapons  tech¬ 
nology  combined  with  a  dvsgenic  decline  in  national  foresight  may 
present  the  most  dramatic  dvsgenic  threat.  But  increased  welfare  tax 
burdens  and  crime  rates  and  lower  productivity  may  act  sooner  to  draw 
attention  to  the  basic  issues.  T  estimate  that  our  nobly  intended  welfare 
programs  may  be  encouraging  the  births  of  100  babies  per  day  who  can 
be  reliably  predicted  to  face  lives  of  frustration  because  of  low  genetic 
IQ  potential.  It  is  this  estimate — T  find  no  one  in  Government  who  will 
check  it — as  much  as  an;  one  thing,  that  underlines  the  urgent  need  for 
evaluation.  T  propose  as  a  program  for  continued  progress:  Let’s  ask 
the  questions,  do  the  necessary  research,  get  the  answers,  discuss  them 
widely.  Then  either  worries  will  evaporate  or  plans  for  action  will 
develop. 

RACEOLOC.Y 

A  common  objection  to  studies  of  racial  genetics  is  that  the  concept 
of  race  is  meaningless.  This  objection  is  refuted  by  research  on  blood 
type  frequencies,  most  recently  that  of  T.  E.  Reed  of  Toronto,  who 
has  determined  with  a  precision  of  1  percent  that  the  Oakland,  Calif., 
Negro  population  is  22  percent  Caucasian  in  ancestry.18 1  have  refined 


18  T.  E.  Reed,  “Caucasian  Genes  in  American  Negroes,"  Science,  August  22, 
WOO.  pp.  762-08. 


KM’**' 


579 


Rood’s  studios  to  ostimnto  that  tho  spread  of  the  Caucasian  ancestry 
in  Oakland  probably  varies  from  a  tew  percent  to  well  over  50  per¬ 
cent  10  and  have  combined  Reed's  findings  with  Army  pre-induction 
test  data  in  figure  5  to  estimate  that,  for  low  IQ  Negro  populations, 
each  1  percent  of  Caucasian  ancestry  raises  average  IQ  by  one  point.*0 
1  have  suggested  ways  of  controlling  for  tho  environmental  differences 
to  test  the  reliability  of  this  estimate.  An  interesting  question  is  the 
level  at  which  diftiinishing  returns  sot  in;  for  example,  at  40  percent 
Caucasian  ancestry,  would  average  IQ  be  110? 

The  possible  relationship  of  blood  type  determination  of  racial  mixes 
of  populations  and  IQ  may  offer  a  unique  opportunity  to  evaluate  the 
reality  of  the  dysgenic  threat.  To  fail  to  use  a  potentially  effective 
moans  of  diagnosis  for  fear  of  being  called  a  racist  is  irresponsible.  It 
may  also  be  a  great  injustice  to  black  Americans  themselves.  If  those 
Negroes  with  the.  fewest  Caucasian  genes  are  in  fact  the  most  pro¬ 
lific  and  also  the  least  intelligent,  then  genetic  enslavement  will  be  the 
destiny  of  their  next  generation.21  The  consequences  may  be  extremes 
of  racism  and  agony  for  both  blacks  and  whites. 

The  word  “raceology”  has  been  proposed  for  studies-  like  mine.  They 
are  not  racist.  They  are  motivated  by  concern  for  the  feelings  of  all 
involved — not  by  fear  and  hate.  My  research  focuses  principally  upon 
white-Negro  comparisons  for  two  reasons:  (1)  Our  national  racial 
problems  primarily  involve  the  Negro  minority  and  (2)  Negroes  are 
the  only  racial  group  for  which  extensive  published  statistics  are 
available.  Therefore,  my  personal  research  on  questions  related  to 
Negroes  has  far  greater  immediate  promise  of  contributing  to  sound 
diagnosis  of  our  human  quality  problems  than,  for  example,  would 
attempts  to  study  hereditary  factors  for  Appalachian  whites,  for  whom 
I  have  found  that  statistical  data  are  practically  unobtainable.  Al¬ 
though  I  emphasize  the  Negro  area  for  these  reasons,  I  continue  to 
urge  broad  inquiry  into  hereditary  aspects  of  human  behavior  for  all 
racial  groups. 

As  an  example  of  raceology,  I  present  in  figure  6  some  new  research 
results  on  Negro  superiority  that  compare  Negro  and  white  visual 
acuity,  based  on  Army  tests.  The  points  specify  fractions  of  Negroes 


10  William  Shockley,  “Ha rd y- Wei n berg  Law  Generalized  To  Estimate  Hybrid 
Variance  for  Negro  Populations  and  Reduce  Racial  Aspects  of  the  Environ¬ 
ment-Heredity  Uncertainty,”  Proceedings  of  the  National  Academy  of  Sciences, 
vol.  68. 1071,  p.  1300 A. 

20  William  Shockley,  “New  Methodology  To  Reduce  the  Environment-Heredi¬ 
ty  Uncertainty  About  Dysgenics,”  Proceedings  of  the  National  Academy  of 
Sciences,  vol.  67, 1970,  pp.  10A-11A  (abstract): 

"That  dysgenics  is  more  threatening  for  Negroes  follows  from  D.  P.  Moyn- 
ilian,  “Employment,  Income,  and  the  Ordeal  of  the  Negro  Family,”  in  The  Negro 
American,  T.  Parsons  and  K.  B.  Clarks  (eds.),  and  B.  T.  Osborne,  “Population 
Pollution,”  Journal  of  Psychology ,  1070,  pp.  187-01,  Moynihan  reports  that  “in 
1060  nonwhite  women  (married  once,  husband  present)  age  35  to  45  had  4.7  chil¬ 
dren  as  against  3.8  for  white  women  in  the  same  situation”  (p.  148).  For  women 
in  the  same  age  bracket,  married  at  age  22  or  over  to  professionals  or  technical 
workers  with  one  or  more  years  in  colleges,  the  numbers  are  1,9  children  for 
Negroes  and  2.4  for  whites.  Osborne  reviewed  the  standard  treatments  that  reject 
all  evidence  for  dysgenic  trends.  He  presented  new  findings  and  came  to  the  con¬ 
clusion  that  prior  studies  were  based  on  populations  too  narrowly  selected  and 
that  dysgenic  trends  cannot  be  soundly  rejected. 
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and  whites  having  various  levels  of  visual  acuity.  From  20/20  to  less 
than  20/200.  the  points  fall  accurately  along  a  line.  The  interpretation 
of  this  analysis  is  that  whites  and  Negroes  are  distributed  in  their 
visual  acuity  according  to  the  same  basic  underlying  normal  distribu¬ 
tion  but  that  the  distribution  for  Negro  visual  acuity  is  offset  upwards 
by  approximately  0.(5  of  a  standard  deviation — a  value  that  if  it 
applied  for  mental  performance  would  lie  equivalent  to  about  nine 
I Q  points. 


Figure  5.— A  plot  of  (lata  from  Sipplcment  to  Health  of  the  Army,  June  1069 
(Iteri/rd  I).  Karpinos,  Medical  Statistics  Agency.  Otlice  of  the  Surgeon  Gen¬ 
eral.  Department  of  the  Army).  The  dnta  apply  to  preinduction  examinations 
of  draftees  in  1908.  The  numbers  identify  live  recruiting  districts;  P.R.  is 
Puerto  Rico.  Caucasian  percentages  are  from  T.  E.  Reed’s  values  for  Oakland, 
Calif.,  and  two  counties  in  Genigin.  Mental  and  medical  rejection  rate  coordi¬ 
nates  include  those  rejected  on  both  grounds.  The  approximate  IQ  scale  is 
obtained  by  assuming  a  normal  distribution  with  a  standard  deviation  of  15 
and  100  IQ  for  non-Negro  U.S.  total.  (For  citations,  see  footnotes  18  and  19.) 


Medical  studies  su 
the  Negro  and  the  w 
fercnces  in  gene  poo 


pport  the  conclusion  that  the  differences  between 
lute  distributions  of  visual  acuity  are  due  to  dif- 
irmu  ro  m  ^cuc  jinnJs  rather  than  environmental  effects.  This  shoots 
down  the  theory  of  some  social  scientists  that  many  white  children  ruin 
their  eyes  by  excessive  reading  and  that  this  is  why. white  visual  acuity 
is  worse  than  black.  The  opinion  of  ophthalmologists  is  that  myopia, 
the  chief  cause  of  poor  visual  acuity,  does  not  arise  from  excessive 
use  of  eyes  for  close  work  such  as  reading.  Large-scale  studies  extend¬ 
ing  over  periods  of  years  have  prevented  children  from  focusing  at 
short  distances  by  mild  doses  of  atropine  that  are  known  not  to  affect 
normal  eyes.  The  subjects  were  expected  to  develop  myopia  in  a  certain 
percentage  of  cases  on  the  genetic  basis  that  their  families  had  high 
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incidence  of  myopia.  No  reduction  of  myopia  was  found.  The  fact  that 
gene  pool  effects  are  involved  is  further  supported  hy  the  dominance  of 
myopia  over  hypermetropia,  or  farsightedness,  in  studies  of  family 
patterns  of  poor  vision.*2 


Figure  6. — The  Z*  values  give  normal  distribution  arguments  that  correspond  to 
the  percentage  of  white  military  registrants  who  fail  to  meet  the  prescribed 
visual  acuity.  Zs  values  are  plotted  in  the  same  way  for  Negroes.  The  unmarked 
visual  acuities  are  in  sequence  20/30,  20/40,  20/50,  20/70,  20/100.  The  extreme 
points  that  fall  out  of  the  pattern  are  20/400.  If  the  points  fell  perfectly  on  the 
line,  it  would  imply  identical  normal  distributions  for  both  races  except  for 
an  offset  of  0.6  standard  deviations. 

Correlation  coefficients  between  behavioral  traits  were  found  to  be 
smaller  for  Negroes  than  for  whites 23  using  data  from  tables  in  the 
Coleman  Report.*4  Figure  7  presents  these  data  so  as  to  facilitate  in- 


*  John  B.  deC.  M.  Saunders,  personal  communication  to  the  author,  based  on 
his  review  of  the  problem  at  the  University  of  California  Medical  School  in  San 
Francisco. 

“William  Shockley,  “‘Cooperative  Correlation’  Hypothesis  for  Racial  Dif¬ 
ferences  in  Enrning  Power,”  Proceedings  of  the  National  Academy  of  Sciences, 
Vol.  66, 1070,  p.  245  (abstract). 

"  James  S.  Coleman  et  al.,  Equality  of  Educational  Opportunity.  Washington 
D.C. :  Department  of  Health,  Education,  and  Welfare,  1066. 
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Fioi  hk  7. — Comparison  of  correlation  coefficients  r»  for  whites  and  r.v  for 
Negroes  for  correlations  between  achievement  variables  and  personality 
variables.  The  lower  “cooperative  correlation’’  is  consistent  with  the  Cut- 
right  estimate  of  lower  effect  of  IQ  on  earnings  for  Negroes  than  for  whites. 
(Phillips  Cutright,  personal  communication  to  W.  Shockley,  September  22, 
1069.) 

terracial  comparisons  of  the  correlation  coefficients  between  ‘‘student” 
variables  and  “dependent"  or  achievement  variables.  As  figure  7 
shows,  except  for  the  remarkable  “eontrol-of-environment"  variable, 
the  correlation  coefficients  between  student  variables  and  achievement 
variables  are  much  lower  for  Negroes  than  for  whites.  The  mean 
values  of  such  student  “personality"  variables  as  self-concept  and  in¬ 
terest  in  school  are  seen  to  be  no  lower  for  Negroes  than  for  whites — 
in  fact,  they  are  slightly  higher  for  Negroes.  What  is  surprising,  how¬ 
ever,  is  the  difference  in  the  pattern  of  correlations  between  the  per¬ 
sonality  variables  and  the  achievement  variables.  Comparisons  be¬ 
tween  Orientals  and  whites  do  not  show  the  striking  differences  in 
\ allies  of  correlation  coefficients.  Explanations  of  the  lower  correla¬ 
tion  between  IQ  and  earnings  for  Negroes  than  for  whites  usually 
lean  heavily  on  the  fact  that  blacks  in  our  society  are  subject  to  racial 
discrimination.  1  have  used  my  findings  to  offer  an  explanation  of 
the  lower  correlation  not  involving  discrimination.25  The  differences 
shown  here  are  consistent  with  differences  in  level  I  (rote  memory) 
and  level  II  (conceptual)  learning  reported  by  Jensen.20  The  chief 
purpose  in  introducing  figure  7  here  is  to  illustrate  the  existence  of 
research  possibilities  on  racial  differences  that  may  exist  but  are  un¬ 
explored  because  of  the  prevailing  unsearch  dogmatism. 


:3  William  Shockley.  "Dr.  Shockley's  Theory,”  The  Xnr  York  Times,  Nov.  8, 
1069.  p.  32C. 

“Jensen,  op.  cit.  (fn.  13),  p.  122. 
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Where  data  have  been  available,  I  have  tried  to  compare  other  racial 
groups.*7  My  findings  do  not  support  a  theory  of  white  Aryan  su¬ 
premacy  :  I  have  found  and  published  the  observation  that  American 
Orientals  are  about  10  times  more  successful  than  the  national  average 
on  a  per-oupita  basis  in  achieving  the  distinction  of  election  to  the 
National  Academy  of  Sciences.  They  are  also  about  10  times  more  suc¬ 
cessful  in  avoiding  citations  in  the  annual  FBI  uniform  crime  re- 
'  ports.*7  Mv  statistics  also  show  that  Jewish  Xobel  Prize  winners  in 
science  occur  about  10  times  more  often  than  expected  on  the  basis 
of  the  population  as  a  whole. . 

QUANTIFIABLE  HUMANISM? 

One  form  objections  take  to  my  demands  that  quantitative  scientific 
thinking  be  applied  to  human  quality  problems  was  eloquently  ex- 

firessed  in  a  listing  of  and  comment  on  environmental  variables  in  a 
etter  by  a  black  Pit.  I).  in  education  as  part  of  his  criticism  of  a  paper 
of  mine  : 

“*  *  *  devastation  *  *  *  has  been  wreaked  *  *  *  through  the 
evils  of  slavery,  *  *  *  intimidation,  lynching,  virulent  job  discrimina¬ 
tion,  segregation,  *  *  *  How  can  the  debilitating  effects  of  such  a 
legacy  be  couched  in  quantifiable  terms  ?” 

I  believe  we  must  answer  that  we  do  not,  nor  shall  we  soon,  know  how 
to  quantify  such  environmental  factors.  But  the  future  of  our  Nation’s 
black  minority  does  depend  upon  sound  diagnosis.  Wishful  thinking 
and  good  intentions  are  not  enough.  Quantified  facts  do  describe  the 
agonizing  disadvantages  of  Afro-Americans.  Note  this  recent  Asso¬ 
ciated  Press  dispatch : 

“The  NAACPs  labor  director,  Herbert  Hill,  told  the  annual  con¬ 
vention:  ‘The  rates  of  unemployment  among  black  youth  have  now 
reached  disaster  levels.  And  if  they  continue  *  *  *  virtually  an  en¬ 
tire  generation  of  ghetto  youth  will  never  enter  the  labor  force.  Their 
only  future  will  be  a  marginal,  alienated  existence,  separate  and  un¬ 
usual  within  American  society  *  *  *’  ” 58 
Mr.  Hill's  concern  over  black  unhappiness  is  supported  by  a  Gallup 
poll  of  1,517  adults.  “Very  happy”  was  the  response  of  46  percent  of 
whites  but  of  only  20  percent  non  whites;  “not  happy”  percentages 
were  5  percent  and  12  percent.1'9 

What  do. these  quantitative  findings  mean?  My  “offset  analysis”90 
of  these  percentages  shows  that  the  nonwhite  happiness  distribution  is 
offset  downwards,  compared  with  whites,  by  about  half  a  standard  de¬ 
viation  for  adults.  What  will  it  be  for  the  next  generation  of  black 
Americans  whose  employment  disaster  Hill  reports?  Will  diagnosis 
reveal  that  racial  dysgenics  is  a  cause  ?  Diagnosis  of  questions  like  those 
related  to  Negro  unhappiness  is  what  I  believe  will  be  the  best  insur- 


”  William  Shockley,  “A  ’Try  Simplest  Cases’  Approach  to  the  Heredity-Poverty- 
Crime  Problem,"  Proceeedings  of  the  National  Academy  of  Sciences,  Vol.  67, 
June  1967,  pp.  1767-74.  ^  , 

*  Associated  Press,  San  Francisco  Chroniolc,  July  9, 1971,  p.  7.  Cited  by  Shock- 
ley  In  op.  cit.  (fn.  10). 

"George  H.  Gallup,  “Gallup’s  Poll:  The  Happiest  People,"  San  h-atwisco 
Chronicle,  January  14, 1971,  pp.  1-2. 

*>  Willium  Shockley,  “Offset  Analysis  Description  of  Racial  Differences,  Pro¬ 
ceedings  of  the  National  Academy  of  Sciences,  Vol.  64, 1969,  p.  1432  (nbstract). 
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ance  for  our  black  minority’s  future  and  what  I  urge  our  Nation’s  citi¬ 
zens,  including  the  professional  educators  who  read  this  journal,  to 
demand. 

TIIE  MORAL  OBLIGATION  TO  THINK 

1.  Hitler  and  Speer.  A  familiar  basis  for  rejecting  my  demands 
that  research  on  dysgenies  he  undertaken  is  the  assertion  that  any  re¬ 
sulting  knowledge  would  be  worthless  because  all  conceivable  reme¬ 
dial  action  would  involve  intolerable  eugenic  measures. 

Eugenics  is  a  shunned  word  because  it  was  a  feature  of  Hitlerism. 
Hut  the  lesson  of  Nazi  history  is  not  that  eugenics  is  intolerable.  Since 
1035  Denmark  has  carried  out  programs  with  clearly  positive  eugenic 
implications.  (Although  a  cause-and-effeet. relationship  is  uncertain, 
it  is  noteworthy  that  Denmark's  pel  -capita  homicide  rate  has  dropped 
since  World  War  II  and  is  less  than  2  percent  of  the  rising  rate  for 
Washington,  D.C.,  which  was  20  percent  higher  in  1071  than  in  1970.) 
The  real  lesson  of  Nazi  history  was  anticipated  140  years  before  Hitler, 
when  the  Bill  of  Rights  incorporated  into  our  Constitution  the  First 
amendment  guaranteeing  freedom  of  speech  and  of  the  press.  Only 
the  most  anti-Teutonic  racist  can  believe  the  German  people  to  be  such 
an  evil  breed  that  they  would  have  tolerated  the  concentration  camps 
and  gas  chambers  if  a  working  First  Amendment  had  permitted  ex¬ 
posure  and  discussion  of  Hitler's  final  solution — the  extermination  of 
the  Jews. 

I  suggest  that  there  is  a  significant  parallel  between  the  attitude  of 
German  intellectuals  in  Hitler’s  day  and  our  intellectuals’  unwilling¬ 
ness  to  face  the  dysgenic  threat.  Albert  Speer,  Hitler’s  minister  of 
armaments  and  war  production,  wrote  in  his  memoirs : 

‘‘But  in  the  final  analysis  I  myself  determined  the  degree  of  my  iso¬ 
lation  [from  Hitler's  “final  solution'’  of  the  Jewish  problem],  the  ex¬ 
tremity  of  my  evasions,  and  the  extent  of  my  ignorance.  .  .  Whether 
/  kneit'  or  did  not  knoir.  or  how  much  or  how  little  I  knew ,  is  totally 
unimportant  when  /  consider  what  horrors  /  ought  to  have  known 
about  and  what  conclusions  would  have  been  the  natural  ones  to  draw 
from  the  little  /  did  know.  Those  who  ask  me  are  fundamentally  ex¬ 
pecting  me  to  offer  justifications.  But  I  have  none.  No  apologies  arc 
possible." 31  [Emphasis  added.] 

I  call  this  retrospection  the  “Speer  syndrome.’’  It  is  what  I  warned 
Kappan  readers  who  failed  my  challenge  that  they  might  experience 
in  future  decades  if — to  paraphrase  Speer — they  are  failing  to  draw 
the  natural  conclusions  from  the  little — or  much — they  do  know. 

2.  A  voluntary  sterilization  bonus  plan.  The  First  Amendment 
makes  it  safe  for  us  in  the  C.S.  to  try  to  find  humane  eugenic  measures. 

As  a  step  in  such  search,  I  propose  as  a  thinking  exercise  a  voluntary 
sterilization  bonus. 

Bonuses  would  be  ottered  for  sterilization.  Payers  of  income  tax 
would  get  nothing.  Bonuses  for  all  others,  regardless  of  sex.  race,  or 
welfare  status,  would  depend  on  best  scientific  estimates  of  hereditary 
factors  in  disadvantages  such  as  diabetes,  epilepsy,  heroin  addiction, 
arthritis.  At  a  bonus  rate  of  $1,000  for  each  point  below  100  IQ, 


"Albert  Speer,  Inside  the  Third  Reich:  Memoirs  of  Albert  Speer.  New  York: 
Macmillan,  1D70,  p.  113. 
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$30,000  put  in  trust  for  a  70  IQ  moron  potentially  capable  of  pro¬ 
ducing  20  children  might  return  $250,000  to  taxpayers  in  reduced 
costs  of  mental  retardation  care.  Ten  percent  of  the  bonus  in  spot 
cash  might  put  our  national  talent  for  entrepreneurship  into  action. 

In  Honolulu  on  September  29, 1971,  John  G.  Veneman,  Under  Sec¬ 
retary  of  Health,  Education,  and  Welfare,  rejected  this  thinking  exer¬ 
cise,  saying : 

“And  the  more  I  thought  about  [the  voluntary  sterilization  bonus 
planj,  the  less  I  liked  that  idea.  All  my  instincts  told  me  that  the  way 
to  attack  mental  retardation  is  at  its  roots— not  through  its  victims. 
For  many  years  I  was  a  fruit  grower  in  California.  And  I’ve  learned 
that  you  begin  with  good  rich  soil — not  with  the  fruit.  *  *  *”3-’ 

He  did  not  mention  seed  quality.  This  substitution  of  instinct  for 
scientific  analysis  and  emphasis  on  environmental  soil  to  the  exclusion 
of  genetic  seed  quality  reminded  me  of  Lysenko  in  Russia.  With 
Stalin’s  backing,  he  insisted  that  his  Soviet  biologists  had  discovered 
how  to  transform  one  species  into  another — wheat  into  rye,  pines  into 
firs,  et  cetera.  Lysenkoism  was  a  disaster  in  Russian  agriculture. 

One  obvious  area  of  tabooed  research  comparable  in  emotional 
hazard  to  conventional  genetics  in  Lysenko's  Russia,  concerns  racial 
differences  in  brain  anatomy.  The  most  significant  recent  publication 
that  I  can  find  reports  “unexpected  variations  in  fine  structures  of  the 
brain  in  Melanesians,  including  size  and  shape  of  septal  nuclei,  *  *  * 
and  the  frontal  lobes.” s,;  Where  has  this  research  on  racial  frontal 
lobe  differences,  reminiscent  of  now-rejected  research  on  Negro  brain 
differences,  been  published?  Only  in  a  conference  report  and  an 
alumni  magazine. 

Another  shocking  speculation  about  dysgcnics  is  provoked  by  news 
stories  on  the  “battered  child’'  syndrome.  The  battered  child  is  becom¬ 
ing  more  prevalent.  Who  does  the  battering?  Often  it  is  grown-up 
battered  children.14  Heritability?  Dysgenicsf 
3.  “Apple  of  God’s  Eve  Obsession.”  I  shall  close  with  a  hypothesis 
about  the  psychology  of  the  critics  of  my  concerns  about  dysgenics. 

I  doubt  neither  the  sincerity  nor  the  good  intentions  of  these  critics. 

I  diagnose  their  thought-blockage  as  caused  by  a  theologico-scientific 
delusion.  I  call  it  the  “Apple  of  God’s  Eye  Obsession” — God  meaning, 
for  some,  the  proper  soeio-biological  order  of  the  universe.  True  be¬ 
lievers  hold  that  God  has  designed  nature's  laws  so  that  good  inten¬ 
tions  suffice  to  ensure  humanity’s  well-being;  the  belief  satisfies  a  hu- . 
man  need  for  self-esteem.  Any  evidence  counter  to  man's  claim  to  be 
the  apple  of  God’s  eye  strikes  a  central  blow  at  his  self-esteem  and 
thereby  provokes  retaliation  reminiscent  of  the  prompt  execution  of  a 
Greek  messenger  bearing  tidings  of  defeat  in  battle.  The  parallels  be¬ 
come  clearer  m  historical  perspective.  Galileo  and  Darwin  brought 
new  knowledge  that  was  incompatible  with  the  then-cherished  inter¬ 
pretation  of  humanity's  unique  place  in  the  universe.  Either  the  new 


"  Veneman,  op.  clt.  (fn.  10). 

"  Carleton  Gajdusek,  “Physiological  and  Psychological  Characteristics  of  Stone 
Age  Man,”  Engineering  and  Science,  April  1970,  p.  58  (Publication  of  the  Cali¬ 
fornia  Institute  of  Technology  and  the  Alumni  Association.) 

““Parents  Who  Bent  Children,"  San  Francisco  Chronicle,  August  30,  1071, 

p.  16. 
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knowledge  had  to  be  rejected  or  else  the  Apple  of  God’s  Eye  Obsession 
had  to  be  painfully  revised. 

The  thought-blockers  and  unsearch  dogmatism  that  reject  the  rele¬ 
vance  of  genetics  to  social  problems  arise,  I  propose,  because  the  theory 
that  intelligence  is  largely  determined  by  the  genes  and  that  races 
may  differ  in  distribution  of  mental  capacity  offends  equalitarian-en- 
vironmentalism — an  important  feature  of  the  contemporary  form  of 
the  Apple  of  God’s  Eye  Obsession.  The  preponderance  of  the  world’s 
intellectual  community  resists  the  fact  that  nature  can  be  cruel  to  the 
newborn  baby.  Babies  too  often  get  an  unfair  shake  from  a  badly 
loaded  parental  genetic  dice  cup.  At  the  acme  of  unfairness  are  fea¬ 
tures  of  racial  difference  that  my  own  research  inescapably  leads  me 
to  conclude  exist :  Nature  has  color-coded  groups  of  individuals  so  that 
statistically  reliable  predictions  of  their  adaptability  to  intellectually 
rewarding  and  effective  lives  can  easily  be  made  and  profitably  be  used 
by  the  pragmatic  man  in  the  street. 

If,  as  many  thinking  citizens  fear,  our  welfare  programs  are  un¬ 
wittingly,  but  with  the  noblest  of  intentions,  selectively  down-breed¬ 
ing  tlie  poo.*’  of  our  slums  by  encouraging  their  least  foresighted  to  be 
most  prolific,  the  consequences  will  be  tragic  for  both  ducks  and 
whites — but  proportionately  so  much  worse  for  our  black  minority 
that,  ns  I  have  said,  the  consequence  may  lie  a  form  of  genetic  en¬ 
slavement  that  will  provoke  extremes  of  racism  with  agony  for  all 
citizens. 

My  position  is  that  humanity  has  an  obligation  to  use  its  intelligence 
to  diagnose  and  to  predict  in  order  to  prevent  agonies  that  lack  of 
foresight  can  nil  too  easily  create. 
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Discussion: 

How  Much  Can  We  Boost  IQ 
and  Scholastic  Achievement?*  * 


The  editors  have  solicited  the  following  discussions  in  response  to  Professor 
Jensen's  article,  which  appeared  in  the  Winter,  1969,  issue  of  the  Review.  In  his 
controversial  article,  Dr.  Jensen  develops  a  definition  of  the  concept  of  intelli¬ 
gence  and  discusses  the  relative  contribution  of  genetic  and  environmental  influ¬ 
ences  in  molding  IQ.  His  conclusions  run  counter  to  many  of  the  assumptions  on 
which  educational  programs  of  the  past  few  years  have  been  based .  For  ex¬ 
ample,  he  argues  that  IQ  is  determined  much  more  by  genetic  than  by  environ¬ 
mental  influences.  He  argues  that  the  most  important  environmental  factors 
affecting  intelligence  occur  prenatally  and  in  the  first  year  of  life,  and  are  asso¬ 
ciated  mainly  with  the  nourishment  of  mother  and  child.  He  analyzes  the  fail¬ 
ure  of  many  preschool  and  compensatory  programs  of  the  last  five  years  to 
achieve  significant  gains  in  IQ  and  concludes  that  such  programs  are  misdirected 
in  their  choice  of  goals  and  educational  practices. 

In  the  following  section  six  psychologists  and  a  geneticist  bring  their  disci¬ 
plines  and  assumptions  to  bear  on  his  arguments.  The  Review  welcomes  further 
responses  that  are  pertinent  to  the  issues  raised  in  the  article  and  the  discussions. 
Selected  responses  will  be  published  in  the  Letters  to  the  Editor  section  of  sub¬ 
sequent  issues. 

•  Arthur  R.  Jensen,  "How  Much  Can  We  Boost  IQ  and  Scholastic  Achievement?/'  Harvard 
Educational  Review.  XXXIX  (Winter,  1969),  pp.  1-113. 

Harvard  Educational  Review  Vol.  39  No.  t  Spring  1969  *  * 

^Previously  submitted  in  testimony,  by  the  author,  to  the 

U.S.  Senate  Select  Committee  on  Equal  Educational  Opportunity. 
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Inadequate  Evidence  and 
Illogical  Conclusions 


JEROME  S.  KAGAN,  Harvard  University 

Professor  Kagan  is  critical  of  the  logic  of  Dr.  Jensen’s  article  and  presents  exndence 
&  that  any  /Q  data  collected  in  the  standardized  manner  may  not  reflect  the  actual 

potential  of  lower  class  children .  In  Kagan’s  opinion,  Jensen’s  major  fallacies  are 
(i)  his  inappropriate  generalization  from  within-family  /Q  differences  to  an  argu¬ 
ment  that  separate  racial  gene  pools  are  necessarily  different  and  (2)  his  conclusion 
that  /Q  differences  dre  genetically  determined,  although  he  glosses  over  evidence 
of  strong  environmental  influences  on  tested  7Q — even  between  identical  twins . 
Kagan  cites  new  studies  which  suggest  that  part  of  the  perceived  intellectual  in¬ 
adequacy  of  lower  class  children  may  derive  from  a  style  of  mother-child  inter¬ 
action  that  gives  the  lower  class  child  less  intense  exposure  to  maternal  interven¬ 
tion.  Finally,  Kagan  argues,  present  compensatory  education  programs  have  been 
neither  adequately  developed  nor  evaluated.  We  cannot,  therefore,  use  current 
evaluations  of  them  to  dismiss  all  possible  compensatory  programs. 

Arthur  Jensen's  essay  on  IQ,  scholastic  achievement,  and  heredity  contains  a  pair 
of  partially  correct  empirical  generalizations  wedded  to  a  logically  incorrect  con¬ 
clusion.  Professor  Jensen  notes  first  that  scores  on  a  standard  intelligence  test  are 
more  similar  for  people  with  similar  genetic  constitutions.  The  more  closely  re¬ 
lated  two  people  are,  the  more  similar  their  IQ  scores,  suggesting  that  there  is  a 
genetic  contribution  to  intelligence  *  st  performance.  The  second  fact  is  that  black 
children  generally  obtain  lower  IQ  scores  than  whites.  Unfortunately,  Jensen 
combines  the  two  facts  to  draw  the  logically  faulted  conclusion  that  there  are  genetic 
determinants  behind  the  lower  IQ  scores  of  black  children.  The  error  in  his  logic 
can  be  illustrated  easily,  using  stature  as  an  example.  There  is  no  doubt  that  stature 
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is  inherited.  Height  is  controlled  by  genetic  factors.  The  more  closely  related  two 
people  are,  the  more  similar  their  height.  It  is  also  true  that  Indian  children  living 
in  the  rural  areas  of  most  Central  or  South  American  countries  are  significantly 
shorter  than  the  Indian  children  living  in  the  urban  areas  of  those  countries. 
Jensen's  logic  would  suggest  that  the  shorter  stature  of  the  rural  children  is  due 
to  a  different  genetic  constitution.  However,  the  data  indicate  otherwise.  The 
shorter  heights  of  the  rural  children  do  not  seem  to  be  due  to  heredity  but  to 
disease  and  environmental  malnutrition.  The  heights  of  children  in  many^ireas 
of  the  world,  including  the  United  States,  have  increased  considerably  during 
the  past  twenty  years  due  to  better  nutrition  and  immunization  against  disease, 
not  as  a  result  of  changes  in  genetic  structure.  Yet  a  person's  height  is  still  subject 
to  genetic  control.  The  essential  error  in  Jensen's  argument  is  the  conclusion  that 
if  a  trait  is  under  genetic  control,  differences  between  two  populations  on  that 
trait  must  be  due  to  genetic  factors.  This  is  the  heart  of  Jensen's  position,  and  it 
is  not  persuasive. 

Professor  I.  I.  Gottesman,  a  leading  behavioral  geneticist,  also  questions  the 
validity  of  Jensen's  ideas.  He  notes  that,  . .  even  when  gene  pools  are  known  to 
be  matched,  appreciable  differences  in  mean  IQ  can  be  observed  that  could  only 
have  been  associated  with  environmental  differences."  In  a  study  of  38  pairs  of 
identical  twins  reared  in  different  environments,  the  average  difference  in  IQ 
for  these  identical  twins  was  14  points,  and  at  least  one  quarter  of  the  identical 
pairs  of  twins  reared  in  different  environments  had  differences  in  IQ  score  that 
were  larger  than  16  points.  This  difference  is  larger  than  the  average  difference 
between  black  and  white  populations.  Gottesman  concludes,  "The  differences  ob¬ 
served  so  far  between  whites  and  Negroes  can  hardly  be  accepted  as  sufficient  evi¬ 
dence  that  with  respect  to  intelligence  the  Negro  American  is  genetically  less 
endowed." 

Let  us  consider  some  additional  empirical  evidence  that  casts  doubt  on  the 
validity  of  Jensen’s  position.  Longitudinal  studies  being  conducted  in  our  labora¬ 
tory  reveal  that  lower  class  white  children  perform  less  well  than  middle  class 
children  on  tests  related  to  those  used  in  intelligence  tests.  These  class  differences 
with  white  population*  rcur  as  early  as  one  to  two  years  of  age.  Detailed  obser¬ 
vations  of  thv  mother  util  i  interaction  in  the  homes  of  these  children  indicate 
that  the  lower  class  chit  <~en  do  not  experience  the  quality  of  parent-child  inter¬ 
action  that  occurs  in  the  middle  class  homes.  Specifically,  the  lower  class  mothers 
spend  less  time  in  face  to  face  mutual  vocalization  and  mill.  *g  with  their  infants; 
they  do  not  reward  the  child’s  maturational  progress,  and  they  do  not  enter  into 
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long  periods  of  play  with  the  child.  Our  theory  of  mental  development  suggests 
that  specific  absence  of  these  experiences  will  retard  mental  growth  and  will  lead 
to  lower  intelligence  test  scores.  The  most  likely  determinants  of  the  black  child's 
lower  IQ  score  are  his  experiences  during  the  first  five  years  of  life.  These  experi¬ 
ences  lead  the  young  black  child  to'  do  poorly  on  IQ  tests  in  part  because  he  does 
not  appreciate  the  nature  of  a  problem. 

A  recent  study  of  urban  black  children  showed  that  the  IQ  distribution  had 
two  peaks.  There  was  a  large  proportion  of  children  with  IQ  scores  around  60 
and  a  much  larger  group  whose  distribution  was  normal  and  similar  to  that  of 
white  populations.  The  examiners  felt  that  the  very  low  IQ  scores  were  a  product 
of  failure  to  understand  the  problem;  failure  to  know  what  to  do;  failure  to 
appreciate  a  test  was  being  administered.  This  argument  finds  support  in  a  recent 
study  by  Dr.  Francis  Palmer  of  the  City  University  of  New  York.  Dr.  Palmer  ad¬ 
ministered  mental  tests  to  middle  and  lower  class  black  children  from  Harlem. 
However,  each  examiner  was  instructed  not  to  begin  any  testing  with  any  child 
until  she  felt  that  the  child  was  completely  relaxed,  and  understood  what  was 
required  of  him.  Many  children  had  five,  six  and  even  seven  hours  of  rapport 
sessions  with  the  examiner  before  any  questions  were  administered.  Few  psycho¬ 
logical  studies  have  ever  devoted  this  much  care  to  establishing  rapport  with 
the  child.  Dr.  Palmer  found  very  few  significant  differences  in  mental  ability  be¬ 
tween  the  lower  and  middle  class  populations.  This  is  one  of  the  first  times  such 
a  finding  has  been  reported  and  it  seems  due,  in  part,  to  the  great  care  taken  to 
insure  that  the  child  comprehended  the  nature  of  the  test  questions  and  felt  at 
ease  with  the  examiner. 

We  can  quickly  dismiss  Jensen’s  suggestion  that  compensatory  education  is  not 
likely  to  help  black  children.  The  value  of  Head  Start  or  similar  remedial  pro¬ 
grams  has  not  yet  been  adequately  assessed.  It  is  not  reasonable  to  assume  that 
compensatory  education  has  failed  merely  because  eight  weeks  of  a  Head  Start 
program  organized  on  a  crash  basis  failed  to  produce  stable  increases  in  IQ  score.  1 

The  flaws  in  this  logic  are  overwhelming.  It  would  be  nonsense  to  assume  that 
feeding  animal  protein  to  a  seriously  malnourished  child  for  three  days  would 
lead  to  a  permanent  increase  in  his  weight  and  height,  if  after  7s  hours  of  steak 
and  eggs  he  was  sent  back  to  his  malnourished  environment.  It  may  be  that  com¬ 
pensatory  education  is  of  little  value,  but  this  idea  has  not  been  tested  in  any 
adequate  way  up  to  now. 

Finally,  it  is  important  to  realize  that  the  genetic  constitution  of  a  population 
does  not  produce  a  specific  level  of  mental  ability;  rather  it  sets  a  range  of  mental 
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ability.  Thus  genetic  factors  are  likely  to  be  most  predictive  of  proficiency  in 
mental  talents  that  are  extremely  difficult  to  attain,  such  as  creative  genius  in 
mathematics  or  music,  not  relatively  easy  skills.  Learning  to  read,  write  or  add 
are  easy  skills,  well  within  the  competence  of  all  children  who  do  not  have  serious 
brain  damage.  Therefore,  it  is  erroneous  to  suggest  that  genetic  differences  between 
human  populations  could  be  responsible  for  failure  to  master  school  related  tasks. 
Ninety  out  of  every  too  children,  black,  yellow  or  white,  are  capable  of  adequate 
mastery  of  the  intellectual  requirements  of  our  schools.  Let  us  concentrate  on  the 
conditions  that  will  allow  this  latent  competence  to  be  actualized  with  maximal 
ease. 
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Has  Compensatory  Education  Failed? 
Has  It  Been  Attempted? 


J.  McV.  HUNT,  University  of  Illinois 

While  Professor  Hunt  finds  much  of  interest  in  parts  of  Jensen's  article,  he 
objects  strongly  to  some  of  its  conclusions.  Hunt  fails  to  find  satisfactory  evidence 
that  we  may  make  the  assertions  about  genetic  differences  determining  the  intel¬ 
ligence  of  Negroes  and  whites  which  Jensen  has  offered.  He  finds  Jensen’s  claims 
aboyt  the  high  heritability  of  intelligence  unsubstantiated;  he  finds  Jensen’s 
conclusion  that  observed  group  mean  differences  in  IQ  scores  among  Negro  and 
white  populations  are  genetically  determined  to  be  even  less  supportable.  Hunt 
offers  an  alternative  hypothesis:  -riven  the  necessary  relationship  between  the 
physical  structure  of  the  nervous  system  and  the  behavior  of  the  system  (as  in  IQ), 
we  must  provide  rich  post-natal  experience  in  order  to  develop  the  inherent 
structures.  He  offers  analogies  from  animal  research  which  suggest  that  the  physi¬ 
cal  development  of  the  brain  is  directly  influenced  by  its  information-processing 
activities — these  activities  are  particularly  effective  in  neo-natal  organisms. 

Jensen’s  paper  is  a  critical  effort  to  correct  the  currently  wide-spread  "belief  in 
the  almost  indefinite  plasticity  of  intellect."  He  asserts  that  "the  ostrich-like  denial 
of  biological  factors  in  individual  differences,  and  the  slighting  of  the  role  of 
genetics  in  the  study  of  intelligence  can  only  hinder  investigation  and  under¬ 
standing  of  the  conditions,  processes,  and  limits  through  which  the  social  environ¬ 
ment  influences  human  behavior"  (p.  89).  He  finds  my  term  "fixed  intelligence" 
to  be  rather  misleading  for  two  real  and  separate  reasons:  (1)  the  genetic  basis  of 
individual  differences  in  intelligence  and  (s)  the  stability  or  the  constancy  of  the 
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IQ  throughout  the  individual’s  life.  A  major  share  of  his  paper  is  devoted  to  ex¬ 
plaining  the  heritability  of  traits  and  to  the  theoretical  and  empirical  basis  for 
the  proposition  that  about  80%  of  the  individual  variance  in  intelligence  (defined 
in  terms  of  the  IQ  and/or  Spearman’s  g)  has  a  genetic  basis.  This,  at  least  by 
implication,  explains  why  compensatory  education  “apparently  has  failed" 
(p.  2).  He  examines  class  differences  and  race  differences  in  these  same  terms. 
But  there  is  more  to  his  paper.  In  the  end,  he  offers,  from  the  results  of  his  own 
investigations,  a  basis  for  some  hope  through  education  if  educational  practice 
is  modified. 

Honest  criticism  is  useful,  both  in  science  and  in  the  process  of  social  change 
which  the  behavioral,  biological,  and  social  sciences  have  now  begun  to  influ¬ 
ence.  It  is  always  useful  unless  it  serves  to  hamper  freedom  of  and  support  for  in¬ 
vestigation  and  for  the  development  of  appropriate  technologies  for  coping  with 
social  problems.  On  the  whole,  Jensen's  criticism  comes  in  a  constructive  spirit. 
Moreover,  it  is  informative.  I  am  glad  for  the  invitation  to  respond  to  his  paper, 
for  it  has  motivated  more  careful  reading  and  consideration  than  I  might  other¬ 
wise  have  given  it.  In  responding,  I  would  like  to  synopsize  his  argument  and  re¬ 
spond  point  by  point,  but  in  the  pages  allowed  me,  I  must  respond  selectively. 

It  is  worth  noting  that  Professor  Jensen's  argument  is  highly  sophisticated  in 
terms  of  both  psychometrics  and  population  genetics.  His  explanations  in  these 
domains  are  as  briefly  clear  and  as  uncluttered  with  unnecessary  jargon  as  any 
I  have  seen.  He  defines  intelligence  operationally  in  terms  of  what  the  IQ  tests 
measure,  of  what  accounts  for  the  co-variation  among  test  scores,  (Spearman's  g), 
and  of  the  relations  of  these  measures  to  scholastic  ability  (whence  the  tests  come 
originally  in  the  work  of  Binet  and  Simon),  to  occupational  status,  and  to  job 
success.  What  the  IQ  measures  and  what  Spearman’s  g  represents  psychologically, 
he  writes,  “is  probably  best  thought  of  as  a  capacity  for  abstract  reasoning  and 
problem-solving  ability"  (p.  19),  and  is  also  epitomized  in  cro^-modality  transfer. 
He  recognizes  clearly  that  intelligence  is  a  phenotype,  not  a  genotype: 

...  the  IQ  is  not  constant,  but,  like  all  other  developmental  characteristics,  is  quite 
variable  early  in  life  and  becomes  increasingly  stable  throughout  childhood.  By  age  4  or 
5,  the  IQ  correlates  about  .70  with  IQ  at  age  17,  which  means  that  approximately  half 
[r>]  of  the  variance  in  adult  intelligence  can  be  predicted  as  early  as  age  4  or  5.  (p.  18) 

He  does  not  note  here  that  this  increasing  stability  is  based  on  a  part-whole  rela¬ 
tionship  wherein  the  IQs  of  successive  ages  constitute  increasing  proportions  of 
IQ  of  the  criterion  age.  He  asks  the  traditional  geneticists'  question  of  how  much 
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variation  ,..r,  individual  difference)  in  measures  of  the  intelligence  phenotype 
of  our  population  can  be  accounted  for  in  terms  of  variation  in  genetic  factors. 
He  then  presents  the  evidence  for  heritability  (H)  approximating  .80  in  Euro¬ 
pean  and  North  American  Caucasian  populations.  Jensen  explicitly  accepts  that 
the  value  of  H  holds  only  for  the  population  sampled,  and  that  under  changed 
conditions  the  value  of  H  could  be  expected  to  change. 

Despite  this  psychometric  and  genetic  sophistication  in  Professor  Jensen's  dis¬ 
course,  I  find  little  evidence  of  an  inclination  to  broaden  the  nomological  net  to 
include  evidence  from  social  psychology,  from  the  physiological  effects  of  early 
experience  in  animals,  and  from  history  to  help  interpret  the  psychometric  and 
genetic  findings.  1  find  wanting  an  appreciation  of  how  what  Sumner  (1906) 
called  the  "folkways"  and  Sherif  (1936)  has  called  the  "social  norans”  can  operate 
to  produce  radically  different  ecological  niches  for  developing  infants  and  chil¬ 
dren  of  differing  social  classes  and  races.  I  find  wanting  also  an  appreciation  of 
individual  lives  as  dynamic  processes  in  which  the  preprogrammed  information 
in  the  genetic  code  get  cumulatively  modified  in  both  rate  and  direction  by  suc¬ 
cessive  adaptations  to  the  circumstances  of  the  ecological  niche.  Thus,  Professor 
Jensen's  argument  sums  up  to  a  sophisticated  justification  of  what  I  have  termed, 
and  perhaps  unfortunately,  "fixed  intelligence"  and  "predetermined  develop¬ 
ment"  (Hunt,  1961).  Except  for  the  educational  significance  he  finds  in  the  re¬ 
sults  of  his  own  investigations,  his  argument  allows  only  a  eugenic  approach  to 
the  problems  of  incompetence  and  poverty.  With  the  exception  of  this  loophole 
it  is  a  counsel  of  despair,  for  our  increasingly  technological  society  cannot  afford 
a  century  or  two  of  selective  breeding. 

f 

Points  of  Agreement 

Even  though  my  own  theoretical  predilections  (or  prejudices,  perhaps)  differ 
sharply  from  those  of  Professor  Jensen,  I  have  found  many  points  in  his  paper 
with  which  I  agree  heartily.  We  agree,  albeit  for  different  reasons,  that  the  con¬ 
cept  of  the  "average  child"  is  highly  unfortunate  in  education.  I  find  myself  de¬ 
lighted  with  his  thumbnail  sketch  of  the  central  features  of  that  traditional  edu¬ 
cational  practice  which  has  consequently  evolved  in  Europe  and  America.  It  is 
the  best  I  have  ever  seen.  Unlike  Jensen,  however,  I  do  not  find  imagining  radi¬ 
cally  different  forms  so  difficult  even  though  I  recognize  that  changing  our  educa¬ 
tional  folkways  will  be  exceedingly  difficult. 

1  agree  that  there  is  abundant  evidence  of  genetic  influences  on  behavior  and 
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that  one  can  increase  or  decrease  by  selective  breeding  the  measures  of  any  pheno¬ 
typic  trait  which  has  been  investigated,  but  I  believe  from  evidence  omitted  in 
Jensen’s  discourse  that  what  Dobzhansky  has  termed  the  "range  of  reaction" 
(Sinott,  Dunn,  &  Dobzhansky,  1958,  p.  ssff)  is  probably  greater  for  intelligence 
than  it  is  for  many  other  characteristics  which  depend  less  on  what  I  suspect  are 
cumulative  effects  of  successive  adaptations. 

I  agree  that  it  is  essentially  meaningless  to  speak  of  "culture  free"  and  of  "cul¬ 
ture  fair”  tests,  and  yet  I  also  agree  that  Cattell  (1963)  has  made,  on  the  basis  of 
differences  within  the  intercorrelations,  "a  conceptually  valid  distinction  between 
two  aspects  of  intelligence,  fluid  and  crystallized ”  (p.  13). 

I  agree  with  Jensen  that  the  technological  advances  in  our  culture  make  it 
highly  important  to  raise  the  intelligence,  the  educational  attainments,  and/or 
the  general  competence  of  those  people  who  now  comprise  the  bottom  quarter 
of  our  population  in  measures  of  this  cluster  of  characteristics.  I  agree  that  the 
national  welfare  policies  we  established  in  the  1930s  have  probably  operated  in 
disgenic  fashion,  and  that  it  is  highly  important  to  establish  welfare  policies 
which  will  encourage  initiative  and  probably,  in  consequence,  help  foster  positive 
genotypic  selection. 

I  could  not  agree  more  completely  than  I  do  with  Professor  Jensen’s  statement 
that: 

The  variables  of  social  class,  race,  and  national  origin  are  correlated  so  imperfectly  with 
any  of  the  valid  criteria  on  which  [social]  decisions  [with  respect  to  individuals]  should 
depend,  or,  for  that  matter,  with  any  behavioral  characteristic,  that  these  background 
factors  are  irrelevant  as  a  basis  for  dealing  with  individuals— as  students,  as  employees, 
as  neighbors,  (p.  78) 

Finally,  for  me  the  most  interesting  portion  of  Professor  Jensen’s  paper  is  to  be 
found  in  the  results  of  his  own  investigations.  The  absence  of  class  differences  in 
what  he  calls  "associative”  learning,  despite  substantial  differences  in  "cogni¬ 
tive"  learning,  is  exceedingly  interesting.  Although  I  may  well  give  a  quite  differ¬ 
ent  interpretation  of  the  basis  for  these  findings  than  does  Professor  Jensen,  I 
agree  equally  strongly  with  the  educational  implication  he  draws  from  his  find¬ 
ings.  One  does  not  provide  equality  of  educational  opportunity  by  submitting 
all  children  to  the  lock-step  and  by  providing  them  with  a  single  way  in  which  to 
develop  their  genotypic  potential.  Variation  in  genotypes  combines  with  varia¬ 
tion  in  early  experience  to  call  for  an  increased  individualization  of  education. 
(Jensen's  discussion  is  on  pp.6-8, 111-117.) 
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Points  of  Disagreement 

Allhough  I  have  found  many  points  ih  Jensen's  paper  with  which  I  can  heartily 
agree,  I  have  also  found  others  with  which  I  can  just  as  heartily  disagree.  These 
are,  first,  several  matters  concerned  with  the  measurement,  the  distribution,  the 
development,  and  the  nature  of  intelligence;  second,  the  nature  of  his  emphasis 
on  biological  versus  psychological  and  social  factors  in  behavioral  development 
and  the  implications  he  draws  for  the  relatively  fixed  nature  of  the  existing 
norms  for  “intelligence."  Third  is  Jensen’s  implicitly  limited  view  of  the  learn¬ 
ing  process,  coupled  with  his  apparent  lack  of  appreciation  of  the  cumulative 
and  dynamic  implications  of  existing  evidence  of  plasticity  in  the  rate  of  behav¬ 
ioral  development.  Fourth  are  the  implications  which  he  draws  for  class  and  race 
differences  from  the  measures  of  heritability  of  the  IQ  in  European  and  Ameri¬ 
can  Caucasians.  Finally,  comes  a  disagreement  about  the  wisdom  of  his  opening 
sentence  that  "compensatory  education  has  been  tried  and  it  apparently  has 
failed”  in  the  light  of  his  avowed  predilection  for  keeping  all  hypotheses  open  to 
investigation  (and  hopefully  to  technological  development)  as  well  as  debate. 

Matters  Concerned  with  Intelligence 

First,  I  find  definitions  of  intelligence  in  terms  of  existing  psychometric  opera¬ 
tions  highly  unsatisfying.  Even  though  it  was  J.  P.  Guilford  who  introduced  me  to 
psychology  and  attracted  me  to  the  field  largely  with  his  discourse  on  aptitude 
testing  and  its  implications  for  vocational  guidance,  I  must  confess  that  I  have 
long  distrusted  the  statistical  operations  of  correlational  analysis  and  averaging 
once  they  leave  me  without  at  least  an  intuitive  connection  with  behavioral  and 
biological  observables.  Thus,  when  Jensen  remarks  that  Spearman’s  g-factor  has 
"stood  like  a  rock  of  Gibraltar,”  I  find  it  hard  to  take  seriously  his  avowance  that 
”we  should  not  reify  g  as  an  entity,  of  course,  since  it  is  only  a  hypothetical  con¬ 
struct  intended  to  explain  covariation  among  tests”  (p.  9).  The  g-factor  explains 
on  the  average  some  50%  of  the  total  variation  in  individual  differences.  Jensen 
notes  further  that  "as  the  tests  change,  the  nature  of  g  will  also  change,  and  a  test 
which  is  loaded,  say,  .50  on  g  when  factor  analyzed  among  one  set  of  tests  may 
have  a  loading  of  .2%  or  .8%,  or  some  other  value,  when  factor  analyzed  among 
other  sets  of  tests”  (p.  1 1).  Apparently  g  is  the  most  malleable  and  ameoboid  rock 
extant.  Jensen,  however,  makes  a  partial  escape  from  his  self-made  operational 
cul-de-sac  by  arguing  that  intelligence  is  but  one  component  of  ability  and  com¬ 
petence.  Thus,  his  own  investigative  finding  that  children  of  lower-class  back- 
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ground  can  manage  “associative”  learning  as  well  as  children  of  middle-class 
background  provides  him  wi#th  a  ray  of  educational  hope. 

Professor  Jensen  devotes  a  substantial  portion  of  his  paper  to  an  explication  of 
the  existing  distribution  of  IQs  in  the  population.  He  makes  much  of  the  basic 
normality  of  the  distribution  and  the  deviations  from  normality  for  pathological 
retardates  and  the  “bulge”  between  70  and  90  which  he  attributes  to  “the  com¬ 
bined  effects  of  severe  environmental  disadvantages  and  of  emotional  distur¬ 
bances  that  depress  test  scores”  (p.  27).  Professor  Jensen  acknowledges  that  the 
traditional  procedures  provided  by  Binet  and  Simon  for  determining  the  mental 
age  of  any  test-item  forces  the  scores  to  assume  a  normal  distribution,  and  he  hon¬ 
estly  admits  that  “the  argument  about  the  distribution  of  intelligence  thus  ap¬ 
pears  to  be  circular”  (p.  21).  He  then  argues  that  the  only  way  out  is  to  look  for 
evidence  that  intelligence  scales  behave  like  an  “interval  scale.”  He  finds  the  most 
compelling  evidence  from  studies  of  the  inheritance  of  intelligence.  Am  I  emit¬ 
ting  a  mere  flippancy  if  I  respond  that  apparently,  for  Jensen,  going  twice  around 
the  circular  argument  removes  its  circularity?  Actually,  I  find  no  serious  fault 
with  this  discussion  of  the  existing  distribution  of  IQs  in  the  population  until 
Jensen  begins  to  draw  from  it  the  implication  that  this  existing  distribution  is 
fixed  in  human  nature  for  all  time,  or  until  selective  breeding  alters  it.  My  rea¬ 
sons  for  finding  fault  with  this  implication  are  derived  from  enlarging  the  nomo- 
logical  net  to  include  evidence  from  outside  the  domains  of  psychometrics  and 
population  genetics  as  applied  to  intelligence,  and  I  hope  my  argument  will 
gradually  become  both  clear  and  forceful. 

On  the  matter  of  the  stability  of  the  IQ,  Professor  Jensen  disavows  any  claim 
for  constancy.  On  the  other  hand,  he  appears  to  view  intellectual  development 
as  a  matter  of  static,  largely  predetermined,  growth.  Thus  he  takes  the  findings  of 
Bloom  (1964)  and  emphasizes  that  half  of  the  variance  in  the  IQ  at  age  seventeen 
can  be  predicted  from  IQs  at  ages  of  four  and  five  years.  If  one  considers  the  de¬ 
velopment  of  intelligence  to  be  in  substantial  degree  a  function  of  the  cumulative 
effects  of  informational  and  intentional  interaction  with  physical  and  social  cir¬ 
cumstances,  and  if  one  takes  into  account  the  fact  that  the  longitudinal  predictive 
value  of  the  IQ  involves  part-whole  relationships,  the  empnasis  can  readily  be 
reversed.  Thus,  just  as  embryologists  have  said  that  half  of  the  epigenetic  changes 
in  a  human  life  occur  between  conception  and  the  end  of  the  embryonic  phase 
after  only  two  months  of  gestation,  it  is  more  than  a  mere  analogy  to  say  that  half 
of  the  epigenetic  changes  in  mental  development  have  typically  taken  place  by 
about  age  four.  This  latter  position  puts  the  emphasis  on  the  importance  of 
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early  experience  (including  the  intrauterine  and  nutritional)  as  both  Bloom  and 
I  have  been  wont  to  do. 

Perhaps  I  am  wrong  in  inferring  that  Professo:  Jensen  at  least  implicitly  con¬ 
ceives  a  sharp  distinction  between  tests  of  intelligence  and  tests  of  educational 
achievement,  for  he  emphasizes  that  the  former  has  substantially  a  higher  herita- 
bility  (80%)  than  the  latter  (approximately  60%).  Because  the  main  thrust  of 
his  paper  is  to  emphasize  the  high  heritability  of  intelligence,  one  can  under¬ 
stand  his  omission  of  the  papers  by  both  Ferguson  (1954,  1956,  1959)  on  the  rela¬ 
tion  of  learning  to  human  ability  and  Humphreys  (1962a,  1962b)1  on  the  point 
that  tests  of  intelligence  and  tests  of  academic  achievement  differ  only  in  degree, 
in  the  sense  that  the  former  assess  the  results  of  incidental  learning  typically 
distant  in  time  from  that  of  the  testing  while  the  latter  assess  the  results  of  learning 
in  specific  educational  situations  near  in  time  to  the  testing.  When  one  combines 
the  evidence  and  arguments  from  these  papers  with  a  conception  of  intelligence 
as  a  cumulative,  dynamic  product  of  the  ongoing  informational  and  intentional 
interaction  of  infants  and  young  children  with  their  physical  and  social  circum¬ 
stances,  one  must  call  into  question  the  notion  of  intellectual  development  as 
essentially  a  static  function  of  growth,  largely  predetermined  in  rate. 


The  Dualism  of  Biological  Venus  Psychological  (and  Social)  Factors 

Professor  Jensen  quotes  with  high  approval  a  paragraph  by  Edward  Ziglcr  to  the 
effect  that:  “Not  only  do  I  insist  that  we  take  the  biological  integrity  of  the  orga¬ 
nism  seriously,  but  it  is  also  my  considered  opinion  that  our  nation  has  more  to 
fear  from  unbridled  environmentalists  than  from  those  who  point  to  such  integ¬ 
rity  as  one  factor  in  the  determination  of  development _ It  is  the  environ¬ 

mentalists  who  have  placed  on  the  defensive  any  thinker  who,  perhaps  im¬ 
pressed  by  the  revolution  in  biological  thought  stemming  from  discoveries  in¬ 
volving  DNA-RNA  phenomena,  has  had  the  temerity  to  suggest  that  certain  be¬ 
haviors  may  be  in  part  the  product  of  read-out  mechanisms  residing  within  the 
programmed  organism”  (p.  29). 


1  Professor  Hunt  calls  attention  to  research  that  was  omitted  in  the  pre  publication  draft  on 
which  this  discussion  is  based.  The  Humpreys  data  is  included  in  the  printed  version  of  Jensen's 
article  as  a  note  on  page  58.  The  reader's  attention  is  directed  to  the  opposite  interpretations 
each  author  draws  from  the  research.  In  effect,  Hunt  argues  that  the  correlation  of  IQ  and  aca¬ 
demic  achievement  indicates  that  IQ  is  dynamic  and  cumulative;  Jensen  holds  to  his  conception 
of  IQ  as  largely  predetermined,  and  suspects  that  he  has  overestimated  the  malleability  of  academic 
achievement. 
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I  believe  that  I  have  regularly  taken  “the  biological  integrity  of  the  orga¬ 
nism"  seriously.  Taking  seriously  the  biological  integrity  of  the  organism  is  the 
major  reason  for  my  repeated  concern  with  what  1  call  “the  problem  of  the 
matcti"  between  what  has  been  built  into  the  organism — through  the  program  of 
maturation  and  through  previous  informational  interaction  with  circumstances — 
and  how  newly  encountered  circumstances  affect  his  motivation  and  continuing 
development  (see  Hunt,  1961,  pp.  268*288;  1965;  1966,  pp.  118*132).  Also  moti¬ 
vated  by  serious  concern  for  the  biological  integrity  of  the  organism  is  an  ex¬ 
tended  effort  to  develop  sequential  ordinal  scales  of  psychological  development 
(Uzgiris  &  Hunt,  1969)  and  to  look  toward  what  one  might  term  a  “natural 
curriculum’*  for  the  fostering  of  early  psychological  development.  In  addition  to 
these  remarks,  which  may  be  regarded  as  defensive,  it  may  be  worth  noting  that 
the  RNA  (ribonucleic  acid)  phenomena  are  chiefly  products  of  an  organism's 
adaptation  to  circumstances. 

Throughout  his  paper,  and  especially  when  he  comes  to  the  section  on  “how 
the  environment  works,"  the  thrust  of  Professor  Jensen’s  argument  is  to  place 
psychological  factors  (and  the  social  subset  of  these  factors)  in  a  kind  of  dual- 
istic  opposition  to  biological  factors.  Having  implicitly  constructed  the  dualism, 
he  proceeds  to  denigTate  the  importance  of  the  psychological  set  relative  to  the 
importance  of  biological  set. 

First,  let  me  dispose  of  the  dualism.  Ample  evidence  has  now  accumulated  to 
show  that  the  consequences  of  informational  interaction  with  circumstances, 
through  the  ears  and  the  eyes  (and  especially  the  latter  for  the  evidence  extant), 
is  quite  as  biological  in  nature  as  the  effects  of  nutrition  or  of  genetic  constitution. 
Interaction  through  the  eyes,  especially  early  in  life,  has  genuine  neuroanatomi- 
cal  and  ncurochemical  consequences. 

Much  of  this  evidence  has  its  conceptual  origin  in  the  theorizing  of  Donald 
Hebb  (1949).  It  was  Hebb’s  hypothesis  that  the  development  of  form-vision  de¬ 
rives  from  sensory  (S-S)  integration  that  prompted  Riesen  and  his  colleagues  to 
rear  chimpanzees  in  the  dark  in  order  to  determine  the  effect  of  light  stimulation 
on  the  function  and  structure  of  the  visual  system.  As  is  now  widely  known,  a  pe¬ 
riod  of  16  or  18  months  in  total  darkness  produced  drastic  effects.  On  the  func¬ 
tional  side,  there  were  a  number  of  defects  which  proved  essentially  irreversible 
in  those  chimpanzees  submitted  to  total  darkness  for  16  months  or  longer  (see 
Riesen,  1958).  On  the  side  of  anatomical  structure,  a  defect  was  manifest  during 
life  as  a  pallor  of  the  optic  disc  (Riesen,  1958).  When  these  animals  were  sacri¬ 
ficed  after  some  six  years  in  full  daylight,  a  histological  examination  brought  out 
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clear  evidence  of  defects  in  the  ganglion-cell  layer  of  the  retinae  and  in  the  optic 
nerve.  These  anatomical  consequences  within  the  visual  system  had  themselves 
been  irreversible  (Chow,  Riesen,  &  Newell,  1957).  The  histological  examination 
also  got  evidence  of  a  paucity  of  Mueller  fibers  within  the  retinal  ganglia,  and  it 
should  be  noted  that  Mueller  fibers  are  glia  (Rasch,  Swift,  Riesen,  &  Chow,  1961). 

Another  line  of  investigation  has  stemmed  from  Hydln’s  (1961)  biochemical 
hypothesis  that  memory  and  learning  involve  the  metabolism  of  ribonucleic 
acid  (RNA)  in  an  interaction  between  neural  and  glial  cells  of  the  retina  and 
brain.  Hydln’s  hypothesis  prompted  Brattg&rd  (195s)  to  rear  rabbits  in  the  dark. 
Histochemical  analysis  of  the  retinae  of  these  dark-reared  rabbits  revealed  a  defi¬ 
ciency  in  RNA  production  of  their  retinal  ganglion  cells  as  compared  with  their 
light-reared  litter-mates.  Since  then  histological  and  histochemical  effects  of  dark¬ 
rearing  have  been  found  not  only  in  chimpanzees  (Chow,  et  ai,  1957)  and  rab¬ 
bits,  but  also  in  kittens  (Weiskrantz,  1958)  and  in  rats  (Liberman,  496s). 

I  have  often  expressed  the  wish  that  someone  would  extend  this  line  of  investi¬ 
gation  centrally  in  the  visual  system  to  the  lateral  geniculate  body  of  the  thala¬ 
mus  and  to  the  striate  area  of  the  occipital  lobe.  After  regaling  Robert  Reichler 
of  the  National  institute  of  Mental  Health  with  this  evidence  just  outlined,  I 
expressed  again  this  wish  to  see  an  extension  to  the  lateral  geniculate  body  and  to 
the  striate  area  of  the  occipital  lobe.  Dr.  Reichler  responded  excitedly  that  this 
had  been  done.  In  late  October,  he  had  attended  an  NIMH-supportcd  confer¬ 
ence  on  dyslexia  where  Dr.  F.  Valverde  of  Cajal's  Institute  in  Madrid  had  pre¬ 
sented  a  paper  authored  with  Ruiz-Marcos  which  indeed  reported  such  investiga¬ 
tions  with  highly  interesting  findings.  I  am  indebted  to  Dr.  Reichler  for  letting 
me  see  a  copy  of  the  conference  draft  of  the  paper  by  Valverde  and  Ruiz-Marcos. 

As  yet  I  have  had  no  opportunity  to  examine  the  evidence  in  detail,  but  their 
paper  reviews  an  investigation  by  Wiesel  and  Hubei  (1963),  in  which  were  de¬ 
scribed  clearly  evident  defects  in  the  cell  areas  of  the  lateral  geniculate  bodies  on 
the  thalami  of  kittens  corresponding  to  the  single  eye  deprived  of  vision 
for  three  months.  Their  paper  also  reviews  evidence  from  investigations  by 
Gyllesten  (1959),  by  Coleman  and  Riesen  (1968),  by  Ruiz-Marcos  and  Valverde 
(1968),  by  Valverde  (1967,  1968),  and  by  Valverde  and  Esteban  (1968).  All  these 
investigations  have  shown  clearly  the  effects  of  being  reared  in  the  dark,  sometimes 
for  only  a  very  few  days,  on  the  fine  structure  of  the  striate  area  of  the  occipital 
lobe  which  is  the  center  for  visual  reception.  These  effects  show  in  the  dendritic 
fields,  and  they  show  especially  as  a  diminution  in  the  number  of  spines  on  the 
dendrites  of  the  large  pyramidal  cells  in  the  striate  area  of  the  visual  cortex  (Val- 
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\erdc,  1967,  1968).  Through  electron-microscopy  it  was  determined  that  the  num¬ 
ber  of  spines  on  these  dendrites,  in  intervals  at  given  distances  from  the  wall  of 
the  cell  body,  is  ordinarily  very  highly  correlated  with  mouse  age,  but  when  mice 
are  reared  for  various  periods  in  the  dark,  this  correlation  is  markedly  diminished 
(Ruiz-Marcos  &  Valverde,  1968),  and  the  diminution  is  especially  marked  for  the 
days  immediately  after  the  eyes  open.  Clearly  the  psychological  factor  of  dark¬ 
rearing  produces  neuro-anatomical  and  neurochemical  effects  not  only  in  the  eye 
but  in  the  thalamus  and  in  the  visual  area  of  the  cortex.  Thus,  this  psychological 
factor  of  visual  function  appears  to  be  quite  as  biological  in  its  consequences 
as  are  the  consequences  of  nutrition  and  genotype. 

Dark-rearing  produces  just  the  kind  of  anatomical  effects  one  might  envisage 
from  HebVs  (1949)  concepts  of  "cell  assemblies"  and  “phase  sequences.”  I  see  no 
reason  to  think  that  such  processes  should  be  less  likely  in  human  beings  than 
in  rodents.  It  takes  little  imagination,  moreover,  to  extrapolate  from  these  find¬ 
ings.  I  suspect  that  sensorimotor  functioning,  especially  during  the  earliest  phases 
of  behavioral  development  in  the  first  and  second  years,  influences  the  develop¬ 
ment  of  such  things  as  the  spines  on  dendrites  throughout  the  brain.  The  success 
of  Hydln  and  Egyhazi  (1962)  in  identifying  with  remarkable  specificity  the  locus 
of  the  neuroanatomical  and  neurocbemical  effects  of  rats  learning  to  climb  a  guy- 
rope  suggests  that  each  coordination,  between  vision-and-hand  motion  or  be¬ 
tween  eye-function  and  ear-function,  has  its  own  neuro-electrical-chemical-ana¬ 
tomical  equipment.  I  suspect  that  when  such  equipment  has  emerged  as  the  con¬ 
sequence  of  a  given  bit  of  functional  accommodation  or  learning,  it  can  readily 
be  employed  in  other  functioning  and  thereby  become  the  basis  for  the  transfer 
of  training.  Moreover,  as  equipment  has  been  developed  in  many  domains,  it  can 
in  all  likelihood  become  one  of  the  bases  for  the  positive  intercorrelation  among 
tAted  abilities  which  Spearman  called  g. 

In  his  section  on  “how  the  environment  works”  Professor  Jensen  contends 
that  “below  a  certain  threshold  of  environmental  adequacy,  deprivation  can  have 
a  markedly  depressing  effect  upon  intelligence.  But  above  this  threshold,  environ¬ 
mental  variations  cause  relatively  small  differences  in  intelligence.”  He  contends 
further:  “The  fact  that  the  vast  majority  of  the  populations  sampled  in  studies  of 
the  heritability  of  intelligence  are  above  this  threshold  level  of  environmental 
adequacy  accounts  for  the  high  values  of  the  heritability  estimates  and  the  rela¬ 
tively  small  proportion  of  IQ  variance  attributable  to  environmental  influences" 

(p.  60).  The  evidence  of  increase  in  the  development  of  brain  structures  follow¬ 
ing  enrichments  of  early  experience  are  hardly  consonant  with  this  position.  Alt- 
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man  and  Das  (1964),  for  instance,  have  reported  a  higher  rate  of  multiplication 
of  glial  cells  in  the  cerebral  cortices  of  rats  reared  in  "enriched  environments" 
and  in  rats  reared  in  the  "impoverished  environments”  of  laboratory  cages.  In 
another  extended  program  of  such  investigation  which  has  been  underway  for 
more  than  a  decade  at  the  University  of  California,  Bennett,  Diamond,  Krech, 
and  Rosenzweig  (1964)  and  Krech,  Rosenzweig,  and  Bennett  (1966)  have  done  a 
long  series  of  studies  which  indicate  that  rats  reared  in  relatively  complex  en¬ 
vironments  have  shown  cortical  tissue  greater  in  weight  and  thickness  than  that 
of  litter-mates  reared  in  the  simpler  environments  of  laboratory  cages.  Here  "com¬ 
plexity"  has  been  defined  in  terms  of  the  variety  of  objects  available  for  the  rats 
to  perceive  and  to  manipulate  and  the  variety  of  different  kinds  of  space  to  be 
explored.  These  rats  reared  in  complex  environments  have  also  shown  histo- 
chemical  effects  in  the  form  of  higher  total  acetylcholinesterase  activity  of  the 
cortex  than  the  cage-reared  rats.  Associated  with  these  neuroanatomical  and 
neurochemical  effects  of  the  life  history,  moreover,  is  a  higher  level  of  maze- 
problem-solving  ability  in  the  rats  reared  under  complex  circumstances  than  in 
those  reared  in  laboratory  cages. 

The  definition  "of  a  certain  threshold  of  environmental  adequacy"  is  unclear, 
but  it  can  be  said  that  cage-rearing  is  the  standard  ecological  niche  of  laboratory 
rats  and  that  it  involves  no  serious  absence  of  light  and  sound.  Contrary  to  Jen¬ 
sen's  position  that  it  is  only  below  "a  certain  threshold  of  environmental  adequa¬ 
cy"  that  there  can  be  a  markedly  depressing  effect  on  intelligence,  I  am  inclined 
to  suspect  that  the  basic  central  equipment  for  the  inter-modal  transfer  which 
Jensen  conceives  to  be  a  prime  example  of  Spearman’s  g  can  be  greatly  modified 
by  the  informational  interaction  of  the  human  infant  and  young  child  with  his 
physical  and  social  circumstances.  I  say  that  I  suspect  this  is  the  state  of  affairs. 
This  statement  has  not  been  proven,  but  the  thrust  of  the  existing  evidence  points 
strongly  in  the  direction  which  I  have  indicated. 


Learning  and  the  Cumulative  Implication  of  Plasticity  in  Early 
Development 

The  traditional  view  of  heredity  and  environment  held  them  to  be  essentially 
separate  processes  in  development,  and  maturation  was  conceived  to  be  the  de¬ 
velopmental  representative  of  heredity,  with  learning  the  developmental  repre¬ 
sentative  of  environment.  We  have  just  seen  that  the  young  organism's  adapta- 
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tions  to  the  environment  influence  maturation,  but  we  have  not  clarified  the 
nature  of  learning. 

Learning  is  typically  conceived  in  terms  of  the  ways  it  has  been  investigated  in 
the  laboratory.  Investigations  of  learning  still  bear  the  marks  of  the  pioneers: 
Ebbinghaus  for  rote  learning,  Bryan  and  Harter  for  skill  learning,  Pavlov  for 
classical  conditioning,  and,  for  the  fourth  general  category,  C.  Lloyd  Morgan  and 
E.  L.  Thorndike  for  trialand-error  with  reinforcement,  Clark  L.  Hull  for  instru¬ 
mental  learning  motivated  by  drive  and  reinforced  by  drive-reduction,  and  B.  F. 
Skinner  for  operant  conditioning.  If  one  examines  the  developmental  observa¬ 
tions  of  Piaget  (1936,  1937),  wherein  accommodation  and  assimilation  become 
the  terms  for  learning,  one  finds  several  kinds  of  effects  of  encounters  with  cir¬ 
cumstances  which  have  failed  to  get  investigated  in  psychological  laboratories. 
If  one  examines  the  almost  forgotten  work  on  attention,  the  work  of  the  etholo¬ 
gists,  and  the  work  of  social  psychologists  on  attitude  change  and  communication, 
one  finds  other  kinds  of  modification  of  function,  and  presumably  of  neuroana¬ 
tomy  and  neurochemistry,  through  encounters  with  informational  circumstances 
which  do  not  get  into  the  chapters  on  learning.  I  believe  I  have  identified  eight 
kinds  of  learning  seldom  studied  for  themselves  which  appear  to  be  operative  in 
psychological  development  (Hunt,  1966).  The  number  is  unimportant;  the  point 
is  that  Professor  Jensen's  distinction  between  associative  learning  and  cognitive 
learning  is  but  a  conceptual  drop  in  the  bucket.  His  finding  that  the  dastdiffer- 
ences  evident  for  cognitive  learning  are  not  evident  for  associative  learning  is 
exceedingly  interesting,  however. 

What  appears  to  be  wrong  with  Professor  Jensen's  implicit  conception  of  learn¬ 
ing  is  that  it  consists  only  (or  basically)  of  those  minor  changes  of  function  which 
can  be  effected  within  short  intervals  of  time  in  the  laboratory.  Thus,  he  speaks  of 
learning  ability  as  a  kind  of  static  trait  which  accounts  for  the  number  of  trials 
required  for  the  assimilation  or  mastery  of  relatively  miniscule  accommodations. 

Except  for  the  case  where  he  calls  for  studies  of  the  transfer  of  learning  before 
age  five  to  the  cognitive  functions  after  age  six  (in  which  I  join  him),  I  miss  in 
his  discourse  any  strong  appreciation  of  what  must  be  the  cumulative  dynamic 
effects  of  adaptations  at  one  phase  of  development  on  the  adaptations  of  later 
phases.  Thus,  he  can  write  of  the  influence  of  the  genotype  “reading  through  the 
environmental  overlay." 

Although  Professor  Jensen  acknowledges  that  such  "extreme  sensory  and  motor 
restrictions  in  environments  such  as  those  described  by  Skeels  and  Dye  (1939) 
and  Davis  (1947),  in  which  the  subjects  had  little  sensory  stimulation  of  any  kind 
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and  little  contact  with  adults'*  (p.  60)  resulted  in  large  deficiencies  in  IQ,  he 
tends  to  minimize  their  importance.  He  notes  in  favor  of  his  view  that  the  orphan¬ 
age  children  of  Skeels  and  Dye  gained  in  IQ  from  an  average  of  64  at  19  months 
of  age  to  96  at  age  six  as  a  result  of  being  given  "social  stimulation  and  placement 
in  good  homes  at  between  two  and  three  years  of  age”  (p.  60).  He  notes  that 
when  these  children  were  followed  up  as  adults,  they  were  found  to  be  average 
citizens  in  their  communities,  and  their  own  children  had  an  average  IQ  of  105 
and  were  doing  satisfactorily  in  school.  Similarly,  Davis  (1947)  reported  the  more 
extreme  case  of  Isabel,  who  had  an  IQ  of  30  at  age  six,  but  who,  when  put  into  an 
intensive  educational  program  at  age  six,  developed  a  normal  IQ  by  age  eight. 
From  these  examples,  he  contends  that  even  extreme  environmental  depriva¬ 
tion  need  not  permanently  result  in  below-average  intelligence. 

Professor  Jensen  neglects  to  report  the  results  of  the  follow-up  study  of  the 
adult  status  of  the  Skeels-Dye  children  left  in  the  orphanage  (Skeels,  1966).  Those 
who  were  removed  from  the  orphanage  before  they  were  30  months  old  and 
placed  on  a  women's  ward  at  a  state  institution  for  the  mentally  retarded,  and 
then  later  adopted,  were  all  self-supporting  and  none  became  a  ward  of  any  in¬ 
stitution.  Their  median  educational  attainment  was  itth  grade.  Four  had  one  or 
more  years  of  college  work,  one  received  a  bachelor's  degree  and  went  on  to 
graduate  school.  On  the  other  hand,  of  the  1*  children  who  remained  in  the 
orphanage,  one  died  in  adolescence  following  continued  residence  in  a  state  in¬ 
stitution  for  the  mentally  retarded,  and  four  remained  on  the  wards  of  such  in¬ 
stitutions.  With  one  exception,  those  employed  were  marginally  employed,  and 
only  two  had  married.  It  is  true  that  the  effects  of  early  experience  can  be  re¬ 
versed;  the  point  to  be  made  here,  however,  is  that  the  longer  any  species  of  or¬ 
ganism  remains  under  any  given  kind  of  circumstances,  the  harder  it  is  to  change 
the  direction  of  the  effects  of  adaptation  to  those  circumstances. 

Even  in  infants  reared  in  middle-class  homes  evidence  exists  of  a  remarkable 
degree  of  plasticity  in  early  behavioral  development.  In  my  own  laboratory,  for 
instance,  Greenberg,  Uzgiris,  and  Hunt  (1968)  have  shown  that  putting  an  attrac¬ 
tive  pattern  over  the  cribs  of  such  infants  beginning  when  they  are  five  weeks 
old,  reduces  the  age  at  which  the  blink-response  becomes  regular  for  a  target-drop 
of  11. 5  inches  from  a  mean  of  10.4  weeks,  in  infants  whose  mothers  agreed  to  put 
nothing  over  the  cribs  of  their  infants  for  13  weeks,  to  a  mean  of  7  weeks.  In  the 
familiar  terms  of  the  IQ  ratio  this  represents  an  increase  of  48  points  for  the 
blink-response.  The  differences  between  the  groups  in  mean  age  for  drops  of  7 
inches  and  for  drops  of  3  inches  becomes  progressively  less.  Thus,  the  findings  are 
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quite  consonant  with  those  studies  of  the  twenties  and  thirties  which  found  the 
effects  of  practice  on  given  skills  to  be  evanescent.  On  the  other  hand,  if  one  pro¬ 
vides  circumstances  which  permit  the  hastened  looking  schema,  indicated  by  the 
blink-response,  to  be  incorporated  into  a  more  complex  sensorimotor  organiza¬ 
tion,  its  early  availability  should  be  reflected  in  increased  advancement.  This  is 
precisely  the  sort  of  thing  one  finds  in  the  work  of  White  and  Held  (1966).  In 
their  work,  the  capacity  for  visual  accommodation  permits  looking  to  become  in¬ 
corporated  into  eye-hand  coordination.  In  a  normative  study  of  successive  forms 
of  eye-hand  coordination,  top-level  reaching  failed  to  appear  until  the  median 
age  of  the  group  was  145  days.  The  second  enrichment  program  reduced  the  me¬ 
dian  age  for  top-level  reaching  from  this  145  days  to  87  days — an  advance  of  66 
points  in  the  familiar  terms  of  the  IQ  ratio  for  this  final  level  of  eye-hand  coordi¬ 
nation.  Hypothetically,  at  least,  one  should  be  able  to  extrapolate  on  this  prin¬ 
ciple,  but  as  yet  experimental  evidence  is  unavailable  to  confirm  the  hypothesis. 

Cumulative  and  dynamic  implications  of  this  existing  evidence  of  plasticity  in 
the  rate  of  behavioral  development  raises  the  question  of  what  Dobzhansky  has 
termed  the  “norm  of  reaction"  (see  Sinnott,  Dunn,  &  Dobzhansky,  1958,  p.  ttff) 
for  the  case  of  human  intelligence.  Although  no  one  can  now  say  how  large  the 
cumulative  modifications  in  measurements  of  human  intelligence  might  possibly 
be,  Wayne  Dennis  (1966)  has  published  a  study  which  is  highly  relevant.  The 
study  examines  the  mean  IQs  from  the  Draw-a-Man  Test  for  groups  of  typical 
children  aged  six  and  seven  years  from  some  50  cultures  over  the  world.  Florence 
Goodenough  (1926)  devised  this  test  to  be  culture  free.  Its  freedom  from  cul¬ 
tural  influences  was  called  into  question,  however,  when  typical  Hopi  Indian 
children  of  six  and  seven  turned  up  with  a  mean  of  124  on  the  test  (Dennis,  1942). 
This  mean  of  124  equaled  the  mean  IQ  for  samples  of  upper-middle-class  subur¬ 
ban  American  children  and  for  samples  of  children  from  Japanese  fishing  vil¬ 
lages.  The  lower  end  of  this  distribution  of  mean  IQs  finds  nomadic  Bedouin 
Arab  children  of  Syria  with  a  mean  IQ  of  52.  Here,  then,  we  find  direct  evidence 
of  a  norm  of  reaction  of  about  70  points  in  Draw-a-Man  IQ.  The  most  obvious 
correlate  of  this  variation  in  mean  IQ  is  amount  of  contact  with  the  pictorial  art. 
Among  Moslem  Arab  children,  whose  religion  prohibits  representative  art  as 
graven  images,  the  range  in  mean  Draw-a-Man  IQ  is  bom  52  to  94,  and  the  most 
obvious  correlate  of  this  norm  of  reaction  is  contact  with  groups  of  the  Western 
culture.  This  is  the  most  direct  evidence  concerning  the  norm  of  reaction  for  hu¬ 
man  intelligence  of  which  1  know.  While  the  factor  structure  of  the  Drrw-a-Man 
Test  is  probably  considerably  less  complex  than  is  that  of  either  the  Stanford-Binet 
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or  the  Weschler  Children’s  Scale,  within  our  own  culture  Draw-a-Man  scores  cor¬ 
relate  about  as  well  with  those  from  these  other  more  complex  scales  as  scores  on 
them  to  with  each  other. 

In  connection  with  this  discussion  of  the  norm  of  reaction,  which  Professor 
Jensen  mentions  but  to  which  he  gives  little  attention,  it  is  interesting  to  note 
what  he  omits  from  a  paragraph  quoted  from  the  geneticist,  Dobzhansky  (1968b, 
p.  554  quoted  in  Jensen,  p.  30).  The  omitted  portion  reads:  "Although  the  gene¬ 
tically-guaranteed  educability  of  our  species  makes  most  individuals  trainable  for 
most  occupations,  it  is  highly  probable  that  individuals  have  more  genetic  adapt¬ 
ability  to  some  occupations  than  to  others.  Although  almost  everybody  could 
become,  if  properly  brought  up  and  properly  trained,  a  fairly  competent  farmer, 
or  a  craftsman  of  some  sort,  or  a  soldier,  sailor,  tradesman,  teacher,  or  priest,  cer¬ 
tain  ones  would  be  more  easily  trainable  to  be  soldiers  and  others  to  be  teachers, 
for  instance.  It  is  even  more  probable  that  only  a  relatively  few  individuals  would 
have  the  genetic  wherewithal  for  certain  highly  specialized  professions,  such  as 
musician,  or  singer,  or  poet,  or  high  achievement  in  sports  or  wisdom  or 
leadership." 

Finally,  I  am  among  those  few  who  are  inclined  to  believe  that  mankind  has 
not  yet  developed  and  deployed  a  form  of  early  childhood  education  (from  birth 
to  age  five)  which  permits  him  to  achieve  his  full  genotypic  potential.  Those 
studies  which  so  sharply  discontinued  what  R.  B.  Cattell  (1937)  once  character¬ 
ized  as  a  "galloping  plunge  toward  intellectual  bankruptcy,"  (see  Hunt,  1961, 
p.  337ff)  can  probably  be  repeated  again  after  to  to  25  yean  if  our  society  sup¬ 
ports  the  necessary  research  and  development  of  educational  technology  to  enable 
u$  to  do  early  childhood  education  properly.  In  connection  with  this  possibility 
of  a  general  increase  in  intelligence,  we  should  consider  also  what  has  happened 
to  the  stature  of  human  beings.  It  appears  to  have  increased  by  nearly  a  foot  with¬ 
out  benefit  of  selective  breeding  or  natural  selection.  While  visiting  Festival 
Park  in  Jamestown,  Virginia  recently,  we  examined  the  reproductions  of  the 
ships  which  brought  the  settlers  from  England.  They  were  astoundingly  small. 
The  guide  reported  that  the  average  height  of  those  immigrants  was  less  than  5 
feet,  and  that  the  still  famous  Captain  John  Smith  was  considered  to  be  unusually 
tall  at  3  feet  t  inches.  The  guide's  "instruction  book"  puts  the  authority  for  these 
statements  in  the  Sween  Library  at  William  and  Mary.  I  have  been  unable  to 
check  the  evidence,  but  scrutiny  of  the  armor  on  display  in  various  museums  in 
England  implies  that  the  stature  of  the  aristocrats  who  wore  it  must  typically. have 
been  about  the  reported  size  of  those  immigrants  to  Jamestown.  Also,  the  guide 
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for  the  U.  S.  Constitution  includes  in  his  spiel  the  statement  that  the  headroom 
between  decks  needed  to  be  no  more  than  5  feet  and  6  inches  because  tfie  average 
stature  of  tailors  in  the  War  of  i8i>  was  but  5  feet  and  t  inches.  This  increase 
in  height  can  occur  within  a  single  generation.  Among  the  families  of  Getman 
Russians  whom  I  knew  while  growing  up  in  Nebraska  it  was  typical  to  find  the 
average  height  of  the  children  several  inches  above  mid-parent  height,  and  I  can 
cite  instances  in  which  the  increase  was  approximately  a  foot  where  all  the  chil¬ 
dren  were  sons.  Inasmuch  as  Professor  Jensen  resorts  repeatedly  so  the  analogy 
between  intelligence  and  suture,  such  evidence  of  an  increase  in  the  average 
height  for  human  beings,  the  reasons  for  which  are  still  a  matter  largely  of  con¬ 
jecture,  should  have  some  force  in  increasing  the  credibility  for  the  genetic  po¬ 
tentiality  for  a  general  increase  in  intelligence. 

Implications  from  Existing  Measures  of  Heritability 

Professor  Jensen  recognizes  explicitly  that  measures  of  heritability  may  change  as 
the  nature  of  the  population  changes.  Nevertheless,  from  these  existing  measures 
of  heriubility  in  European  and  American  Caucasians,  he  draws  implications  for 
both  clast  and  race  differences  which,  in  view  of  the  considerations  already  pre¬ 
sented,  1  simply  cannot  accept  at  face  value. 

From  the  physiological  evidence,  from  the  fact  that  one  can  readily  hasten  the 
development  of  sensorimotor  organizations  in  children  of  the  middle  class,  and 
from  the  fact  that  technological  advances  have  quite  regularly  increased  the 
mean  IQ  of  populations,  I  tee  no  reason  to  believe  that  the  current  distribution 
of  intelligence  is  fixed  by  the  biological  nature  of  man,  despite  the  fact  that  heri¬ 
tability  studies  indicate  that  apptoximately  80%  of  the  individual  variance  in  the 
IQ  can  be  attributed  to  variations  in  genotypes.  Moreover,  in  view  of  the  sharp 
contrast  between  the  child-rearing  practices  of  the  middle  class  with  those  of  the 
people  of  poverty,  1  see  no  reason  to  believe  that  the  class  differences  now  evident 
are  ineviuble.  Finally,  inasmuch  as  black  people  have  had  mote  than  a  century 
in  slavery  and  then,  since  the  war  between  the  Sutes,  another  century  in  both 
poverty  and  the  bondage  of  "folkways,"  1  tee  no  reason  to  consider  existing  race 
differences  at  inevitable. 

The  contrast  between  the  child-rearing  of  the  middle  dais  and  that  of  the  poor 
needs  to  be  better  understood.  A  study  by  Maxine  Schoggen  at  the  Demonstra¬ 
tion  and  Research  Center  for  Early  Education  at  the  George  Peabody  College  for 
Teachers  in  Nashville  is  bringing  out  this  contrast  more  forcefully  than  any  other 
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of  which  I  know.  The  studies  concern  samples  of  eight  families  of  professional 
status,  eight  of  rural  poverty,  and  eight  of  urban  poverty.  The  families  of  rural 
poverty  are  white;  those  of  urban  poverty  are  black.  In  each  family  there  is  a  3- 
year-old  who  is  the  target-child.  Observer-recorders  become  so  well  acquainted 
with  these  families  that  they  become  like  furniture.  They  record  for  equal  periods 
of  time  in  functionally  equivalent  situations  like  meal  time,  bed  time,  and  the 
time  when  the  older  children  return  from  school.  The  observers  record  the  in¬ 
stances  of  social  interaction  initiated  by  the  older  members  of  the  family  toward 
the  target-child,  and  their  reactions  to  the  interaction  initiated  by  the  child. 
These  are  termed  “environmental  force  units."  From  the  evidence  available,  the 
older  members  of  professional  families  initiated  somewhat  more  than  twice  as 
many  “environmental  lorce  units"  per  unit  of  time  toward  the  3-year-old  in  their 
family  as  did  the  older  members  iri  the  families  of  either  urban  or  rural  poverty. 

I  have  asked  Dr.  Schoggen  about  how  much  difference  there  might  be  in  the  fre¬ 
quency  of  units  in  which  the  older  members  of  the  family  would  call  upon  a  child 
to  note  the  shape,  the  sire,  the  color,  or  even  the  placemen:  of  objects  and  persons. 
She  has  indicated  (i.at  this  is  quite  common  in  professional  families,  but  that  it 
seldom  occurs  in  the  families  of  poverty  except  in  connection  with  errands.  Then 
the  child  usually  gets  castigated  for  his  stupidity.  On  the  verbal  side,  professional 
parents  often  call  upon  their  three-year-olds  to  formulate  such  matters  in  lan¬ 
guage  of  their  own,  but  families  of  either  rural  or  urban  poverty  almost  never  do. 
One  should  recall  in  this  connection  that  “warm  democratic”  rearing  was  asso¬ 
ciated  with  an  average  gain  of  8  IQ  points,  over  a  three  year  period  between  the 
ages  of  approximately  three  or  four  to  six  or  seven,  in  the  study  of  Baldwin,  Kal- 
horn,  and  Breese  (1945),  while  the  mean  IQ  dropped  a  point  or  two  in  the  chil¬ 
dren  of  parents  employing  what  these  authors  characterized  as  “passive-neglect¬ 
ful”  and  "actively-hostile”  child-rearing  (Baldwin,  1955,  p.  513)  This  con¬ 
trast  between  the  rearing  practices  in  families  of  professional  status  with  those 
in  families  of  either  rural  or  urban  poverty  appears  to  be  sharper  than  that  be¬ 
tween  the  families  utilizing  the  various  kinds  of  child-rearing  identified  by  Bald¬ 
win,  et  cl.  Few  if  any  of  the  studies  of  heritability  have  included  the  truly  poor, 
so  they  have  missed  this  portion  of  the  variation  in  the  circumstances  of  rearing. 

At  least  a  substantial  portion  of  parents  of  poverty  can  be  taught,  however,  to 
be  effective  teachers  of  their  young  when  they  are  gi\pn  models  to  imitate,  when 
the  actions  of  the  models  are  explained,  and  when  home  visitors  are  provided  to 
bring  the  new  ways  of  child-rearing  into  the  home  (Gordon  and  associates,  1969; 
Karnes,  1969;  Klaus  Sc  Gray,  1968;  Miller,  1968).  Moreover,  when  parents  are  in- 
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volved  in  the  education  of  their  young  children,  they  communicate  new-found 
practices  to  their  neighbors  and  the  parents  themselves  take  a  new  lease  on  life. 
In  the  Karnes  project,  the  mothers  agreed  that  if  they  were  to  give  each  child  the 
attention  needed,  they  dare  not  have  a  new  baby  each  year,  and  so  they  all  enrolled 
at  the  local  Planned  Parenthood  Clinic.  Miller  (1968)  reports  that  in  the  exten¬ 
sion  of  the  Early  Training  Project  a  majority  of  the  mothers  have  upgraded  their 
skills,  and  the  families  in  the  projects  have  formed  clubs — one  in  which  husbands 
and  wives  bowl  regularly. 

It  will  be  no  easy  matter  to  spread  this  kind  of  training  to  all  the  families  of 
poverty  throughout  this  country,  but  a  start  has  been  made  in  the  Parent  and 
Child  Centers  which  the  Office  of  Economic  Opportunity  has  established  on  a 
pilot  basis. 

The  enrolling  in  the  Planned  Parenthood  clinic  suggests  that  this  kind  of 
enterprise  in  early  childhood  education  instigates  help  to  prevent  some  of  the 
disgenic  processes  with  which  Professor  Jensen  and  I  are  both  concerned. 

I  applaud  Professor  Jensen's  proposal  to  develop  a  curriculum  based  upon  his 
finding  that  children  of  lower-class  background  are  equal  in  “associative"  learn¬ 
ing  to  children  of  middle-class  background.  In  doing  so,  he  may  ultimately  help 
to  raise  the  general  level  of  competence,  and  even  the  intelligence  defined  as 
Spearman’s  g,  in  the  next  generation  of  those  who  receive  the  benefit  of  his 
efforts  to  develop  new  educational  technology.  Moreover,  since  the  effects  of 
early  experience  can  be  reversed,  at  least  in  part,  if  and  when  Professor  Jensen 
builds  educationally  upon  the  capacity  of  children  from  lower-class  background 
for  "associative"  learning,  he  will  probably  increase  measures  of  their  g-factor 
gradually.  His  program  will  also  probably  increase  measures  of  Cattell's  "crys¬ 
tallized"  intelligence  in  his  pupils.  To  a  lesser  degree  his  program  may  also  in¬ 
crease  measures  of  their  "fluid”  intelligence.  Moreover,  Professor  Jensen's  program 
could  well  contribute  to  an  increase  in  the  intelligence  of  the  next  generation. 

If  one  views  societal  evolution  as  a  process,  the  mean  of  the  IQ  on  the  basis  of 
existing  standardizations  and  the  existing  measures  of  heritability  can  well  be 
seen  as  the  pre-measures  to  be  compared  with  post-measures  (based  in  the  case 
of  the  IQ,  of  course,  on  today's  standardizations)  10  or  to  yean  hence. 

The  Opening  Sentence 

At  one  point  in  his  paper,  Professor  Jensen  makes  an  ardent  plea  for  keeping  all 
hypotheses  open  for  debate  and  investigation.  With  this  plea,  I  heartily  agree. 


Unfortunately,  since  social  change  is  a  process,  one  cannot  settle  the  issue  be¬ 
tween  my  reading  of  the  broad  range  of  evidence  and  his  reading  of  contempo¬ 
rary  evidence  from  existing  distributions  of  IQs  and  contemporary  measures  of 
heritability,  until  these  changes  in  the  ecological  niche  of  infants  and  young  chil¬ 
dren,  to  be  accomplished  by  the  research,  the  development,  and  the  deployment 
of  early  childhood  education,  have  been  available  for  at  least  a  decade  or  two. 
Saying  outright  that  "compensatory  education  has  been  tried  and  it  apparently 
has  failed"  is  but  a  half-truth.  Moreover,  it  is  but  a  half-truth  which  can  help  to 
boost  the  forces  of  reaction  which  could  halt  support  for  research  on  how  to 
foster  psychological  development,  for  the  development  of  technology  of  early 
childhood  education,  and  for  the  deployment  of  that  technology  across  the  USA. 
Insofar  as  it  succeeds  in  boosting  these  forces  of  reaction,  it  will  leave  the  issue 
open  only  for  debate.  Once  the  support  for  investigation,  development,  and  de¬ 
ployment  has  been  removed,  the  differences  between  our  readings  of  the  evidence 
will  no  longtr  be  open  for  "investigation. 

Perhaps  I  should  explain  why  Professor  Jensen's  sentence  is  but  a  half-truth. 
In  thii  sentence,  "compensatory  education"  implies  Head  Start,  for  it  is  Head 
Start  which  has  been  tried — at  least  a  little.  Project  Head  Start  did  deploy  a* form 
of  early  childhood  education  for  which  many  had  hopes  of  compensatory  effects. 
It  was  hoped  that  giving  children  of  the  poor  a  summer  or  two  or  a  year  of  nur¬ 
sery  school,  beginning  at  age  four,  would  overcome  the  handicaps  of  their  ear¬ 
lier  rearing.  I  hoped  it  would,  but  1  feared  from  the  beginning  that  such  broad 
deployment  of  a  technology  untested  for  the  purpose  might  lead  to  an  "oversell" 
which,  with  failure  of  the  hopes,  would  produce  an  "overkill"  in  which  would  be 
lost,  for  who  knows  how  long,  the  opportunity  to  bring  into  the  process  of  so¬ 
cial  change,  in  the  form  of  early  childhood  education,  the  implications  of  the 
various  lines  of  evidence  indicating  the  importance  of  early  experience  for  in¬ 
tellectual  development.  The  1967  report  of  the  U.  S.  Commission  of  Civil  Rights 
is  correct  in  stating  that  Head  Start  has  not  appreciably  raised  the  educational 
achievement  of  the  children  who  participated.  There  is,  however,  a  reason 
which  absolves  compensatory  education  as  such. 

Maria  Montessori  in  Italy  and  Margaret  McMillan  of  England  established 
nursery  schools  to  aid  the  children  of  the  poor.  These  were  brought  to  America 
along  with  the  intelligence  tests  and  just  as  the  emphasis  on  learning  by  doing 
was  becoming  established.  Nursery  schools  did  not  survive  in  America  as  aids  for 
children  of  the  poor.  Rather,  they  got  adapted  for  the  children  of  the  well-to-do 
who  could  pay  for  them.  Moreover,  when  the  psychoanalytic  mov  jraent  coalesced 
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with  Froebel's  kindergarten  movement  and  with  the  Child  Study  movement  of 
G.  Stanley  Hall,  the  goal  became  one  of  freeing  young  children,  for  at  least  part 
of  each  day,  from  their  mothers'  strict  disciplinary  controls.  Free  play  became  the 
mode.  Since  such  nursery  schools  constituted  the  only  early  education  model 
available  when  Project  Head  Start  began,  traditional  nursery  school  practice  was 
the  kind  of  early  education  deployed  for  the  most  part. 

But  Head  Start  is  not  synonymous  v/ith  compensatory  education.  Professor 
Jensen  knows  this  for  he  reviews  a  number  of  the  investigations  of  compensation 
in  one  of  the  later  sections  of  his  paper.  Compensatory  education  has  not  failed. 
Investigations  of  compensatory  education  have  now  shown  that  traditional  play 
school  has  little  to  offer  the  children  of  the  poor,  but  programs  which  made  an 
effort  to  inculcate  cognitive  skills,  language  skills,  and  number  skills,  whether  they 
be  taught  directly  or  incorporated  into  games,  show  fair  success.  A  substantial 
portion  of  this  success  endures.  If  the  parents  are  drawn  into  the  process,  the 
little  evidence  available  suggests  that  the  effect  on  the  children,  and  on  the 
parents  as  well,  increases  in  both  degree  and  duration.  All  this  in  seven  years 
sounds  to  me  like  substantial  success.  Yet,  we  still  have  a  long  way  to  go  before 
we  shall  have  learned  what  an  appropriate  curriculum  for  infants  from  birth  to 
five  might  be.  Thus,  Jensen's  opening  statement  is  a  half-truth,  and  -  dangerous 
half-truth,  placed  out  of  context  for  dramatic  effect. 

Insofar  as  the  behavioral  and  educational  sciences  get  involved  in  manning 
the  tiller  of  social  change,  the  practitioners  of  these  sciences  must  learn  to  think 
in  terms  of  processes  and  they  must  learn  to  think  of  political  and  social  conse¬ 
quences  of  how  and  what  they  write  and  say.  It  does  no  good  to  plead  for  keep 
ing  all  hypotheses  open  for  debate  and  investigation  if  the  form  of  the  debate  re¬ 
moves  support  for  the  relevant  investigation  and  for  the  development  and  de¬ 
ployment  required  for  a  meaningful  test  of  the  hypotheses.  I  find  it  hard  to 
forgive  Professor  Jensen  for  that  half-truth  placed  out  of  context  for  dramatic 
effect  at  the  beginning  of  his  paper. 

How  much  can  we  boost  IQ  and  scholastic  achievement  by  deliberately  altering 
the  ecological  niche  of  infants  and  young  children,  from  birth  to  age  five,  through 
early  childhood  education?  Who  knows?  As  I  read  the  evidence,  the  odds  are 
strong  that  we  can  boost  both  IQ  and  scholastic  achievement  substantially,  but 
we  cannot  know  how  much  for  at  least  two  decades.  Moreover,  we  shall  never  find 
out  if  we  destroy  support  for  the  investigation  of  how  to  foster  early  psycho¬ 
logical  development,  for  the  development  of  educational  technology,  and  for  the 
deployment  of  that  technology. 
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Comments  on  the  Value  of  Diversity 


JAMES  F.  CROW,  University  of  Wisconsin 

Professor  Crow  agrees  "for  the  most  part  with  Jensen's  analysis."  He  does  suggest 
qualifications  when  drawing  inferences  from  existing  studies  in  biometrical  ge 
netics.  First,  he  notes  his  reservations  about  the  reality  of  the  mathematical  as - 
sumptions  implicit  in  analysis  of  variance  models.  Second,  he  draws  attention  to > 
—the  limited  sample  size  available  in  studies  of  twins  and  siblings^pared  apart  and 
asks  how  representative  such  groups  are .  Third,  he  notes  that  predictive  models 
have  inherent  limits  when  new,  qualitatively  different,  treatments  are  introduced 
into  the  environment . 

Biometrical  genetics  has  become  quite  a  sophisticated  subject  with  a  substantial 
body  of  mathematical  theory.  One  reason  for  this  development  is  that  the  simple, 
mechanistic  nature  of  Mendelian  inheritance  is  very  inviting  to  probabilistic 
model-builders.  A  second  reason  is  that,  because  complex  traits  de^nd  on  more 
genes  than  can  be  individually  identified,  some  sort  of  statistical  treatment  is 
necessary. 

The  foundations  for  the  theory  of  biometrical  genetics  were  laid  by  R.  A. 
Fisher  and  Sewall  Wright,  using  methods  depending  mainly  on  correlation  and 
variance  analysis.  The  procedures  are  widely  used  in  animal  breeding,  thanks 
especially  to  J.  L.  Lush,  who  has  been  conspicuously  successful  in  adapting  these 
procedures  to  use  in  practical  breeding  problems.  The  general  theory  and  meth¬ 
odology  in  this  field  are  described  with  insight  and  lucidity  by  Falconer  (i960).1 
Jensen's  article,  together  with  many  others  that  he  has  written  recently  on  this 
subject  (see  his  bibliography),  constitutes  a  thorough  review  and  synthesis  of 

1  This  and  subsequent  references  are  to  articles  and  books  cited  in  Jensen’s  article. 
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the  various  attempts  to  apply  these  methods  to  human  intelligence  and  scholas¬ 
tic  achievement.  Jensen  has  become  a  leader  in  this  field,  and  1  as  a  population 
geneticist,  admre  his  understanding  of  the  methods  and  his  diligence  and  objec¬ 
tivity  in  bringing  together  evidence  from  diverse  sources.  He  presents  the  evi¬ 
dence  fairly,  relying  on  empirical  data  in  preference  to  introspection  or  tradi¬ 
tional  wisdom,  and  is  very  careful  to  distinguish  between  observation  and 
speculation. 

I  shall  confine  my  comments  mainly  to  the  genetic  aspects  of  the  article.  I  agree 
for  the  most  part  with  Jensen's  analysis.  Any  differences  could  probably  best  be 
described  by  saying  that,  in  general,  I  have  somewhat  less  confidence  than  he  in 
the  quantitative  validity  of  the  methods— more  reservations  about  the  reality  of 
the  necessary  assumptions.  I  don't  mean  by  this  that  I  would  reach  opposite  con¬ 
clusions;  I  am  simply  more  agnostic.  This  is  especially  true  as  regards  inter¬ 
group  comparisons  and,  in  particular,  the  importance  of  genetic  factors  in  racial 
differences. 

The  Concept  of  Heritability 

Much  of  Jensen's  article  is  concerned  with  the  heritability  of  intelligence  (I  am 
trying  to  use  the  term  intelligence  in  the  same  technical  sense  as  he  does).  The 
word  heritability  has  been  used  for  some  time  by  psychologists  studying  twins, 
but  the  measures — such  as  Holiinger’s  H-index  and  various  modifications  there¬ 
of— have  not  usually  corresponded  to  the  geneticist's  definition.  Jensen  has  done 
a  great  deal  to  clarify  this  point. 

Heritability,  in  the  geneticist's  terms,  can  be  described  in  three  equivalent  ways, 
depending  on  whether  the  viewpoint  is  that  of  analysis  of  variance,  regression, 
or  correlation  analysis:  (i)  the  ratio  of  the  genetic  variance  to  the  total  variance, 
(2)  the  regression  of  genotype  on  phenotype,  and  (3)  the  square  of  the  correla¬ 
tion  of  genotype  with  phenotype.  Jensen  uses  mainly  the  first. 

As  he  says,  the  total  or  phenotypic  variance  (Vr)  can  be  analyzed  into  genotypic 
(VH)  and  environmental  (VE)  fractions: 

VP  =  VH  -f  VK  -f  interactions  and  error. 

The  genotypic  variance  (V„)  can  be  subdivided  further  into  the  additive  or  genic 
variance  (V0),  dominance  (Vn),  and  inter-locus  interaction  (epistasis)  (V,).  (See 
Jensen,  p.  37.)  Thus, 

VH  =  V0  +  VD  +  V,. 
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V0  is  defined  as  the  best  linear  representation  of  the  phenotypic  values  (best  in 
the  least  squares  sense),  and  VD  and  V,  are  treated  as  deviations  from  it.  This  pro¬ 
cedure  for  subdividing  VH  has  two  important  advantages:  The  first  is  that  V0.  Vd, 
and  V|  defined  this  way  are  independent  and  we  do  not  have  to  worry  about  covari¬ 
ances  among  them. 

The  second  advantage  is  that  V0  provides  a  means  for  predicting  future  gen¬ 
erations  when  there  is  selection.  The  reason  for  this  lies  in  the  nature  of  the 
Mendelian  mechanism.  What  is  transmitted  by  a  parent  to  his  progeny  is  not  an 
intact  genotype,  but  a  random  sample  of  genes.  Therefore  the  best  prediction  is 
a  linear  estimate  of  the  average  value  of  the  contribution  of  the  individual  genes, 
the  variance  of  which  is  measured  by  V0.  I  might  add,  parenthetically,  that  the 
situation  is  not  really  as  tidy  as  the  above  sentences  may  imply.  It  is  difficult  to 
identify  the  contribution  of  epistasis,  particularly  when  one  considers  the 
complications  of  linkage  between  genes  on  the  same  chromosome.  In  many  cases 
the  breeder  gets  satisfactory  predictions  by  simply  ignoring  epistasis,  a  fact  which 
may  be  caused  by  one  of  several  conditions.  It  may  be  that  the  gene  loci  act  ap¬ 
proximately  additively  on  the  chosen  measurement;  it  may  be  that  various  gene 
interactions  are  in  opposite  directions  and  therefore  cancel  each  other;  or,  as  is 
often  the  case,  it  may  be  that  the  numbers  are  small,  so  that  even  a  large  discrep¬ 
ancy  is  regarded  as  a  satisfactory  fit,  simply  because  there  is  not  enough  statistical 
power  to  make  a  finer  discrimination. 

The  other  interactions,  between  genotype  and  environment  and  between  en¬ 
vironmental  components,  are  not  automatically  taken  care  of  and  have  to  be  con¬ 
sidered  specifically.  It  is  important  conceptually  to  distinguish,  as  Jensen  does, 
between  interaction  of  heredity  and  environment  (as  when  a  good  genotype  gets 
more  of  a  boost  from  a  good  environment  than  a  poor  genotype  does)  and  co¬ 
variation  of  heredity  and  environment  (when  a  good  genotype  tends  to  be  located 
where  the  environment  is  good).  The  components  due  to  errors  of  measurement 
can  usually  be  ignored  if  the  correlations  are  corrected  for  attenuation. 

It  is  important  to  emphasize  that  heritability  can  be  defined  in  two  ways: 


heritability  in  the  narrow  sense:  h*  =  — 

V,. 

V„ 

and  heritability  in  the  broad  sense:  H2  =  —  . 


For  mnemonic  convenience,  I  shall  use  h2  to  indicate  the  narrow  definition,  which 
is  always  quantitatively  smaller,  and  H3  for  the  broader  (and  larger)  definition. 


< 
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Finally,  I  designate  the  environmental  fraction  of  the  variance  as 


The  plant  or  animal  breeder  is  interested  in  h*  because  it  helps  him  to  predict 
the  expected  gains  from  selection  and  to  estimate  the  effectiveness  of  a  breeding 
program.  The  psychologist  is  likely  to  be  more  interested  in  H*  (and  E1)  because 
it  partitions  the  variance  >nto  genotypic  and  environmental  components  and  may 
thereby  afford  some  insight  into  each  cause.  E*  gives  some  guidance  as  to  the 
amount  of  influence  that  environmental  differences  are  having  and,  among  these, 
specific  factors  may  be  identified.  (See  Jensen’s  discussion  of  heritability,  pp.  jj- 
«•) 

Animal  and  plant  experiments  have  shown  that  heritability  estimates  have 
reasonably  good  predictive  accuracy  when  the  numbers  and  statistical  design  are 
such  as  to  provide  a  powerful  test.  However,  the  prediction  is  valid  for  only  this 
particular  situation,  because  heritability  is  a  function  of  gene  frequencies, 
the  mating  system,  and  existing  environmental  influences.  As  such,  it  will  change 
when  these  change.  This  means,  among  other  things,  that  the  initial  heritability 
will  not  be  a  good  guide  for  long  time  selection  programs.  The  program,  if  suc¬ 
cessful,  will  change  gene  frequencies,  and  therefore  the  heritability  may  change. 
Furthermore,  the  environment  may  change,  and  this  can  also  change  the 
heritability. 

How  Valid  Are  Heritability  Measurements  of  Intelligence? 

The  animal  or  plant  geneticist  gets  rid  of  some  of  the  most  troublesome  covari¬ 
ances  by  experimentally  designed  randomization.  This  is  clearly  out  of  the 
question  in  dealing  with  man.  Correlations  between  relatives  are  caused  by  both 
genetic  and  environmental  similarities.  Jensen’s  general  formula  for  H2— - a  great 
improvement  over  those  of  earlier  authors,  in  my  opinion— is 


Pi-Pt  ' 


where  rt  and  pt  are  the  observed  and  theoretical  correlations  for  one  degree  of 
relationship,  and  r2  and  p2  are  the  corresponding  quantities  for  another  degree. 
If  we  ignore  interaction,  the  correlation  will  be 

U  ==  p«H*  +  p/E2  , 
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where  p,  is  the  environmental  correlation  for  the  ah  degree  of  relationship.  As  a 
simple  illustration  of  what  happens  when  the  p’s  are  not  independent,  suppose 

that  f>i  =  k p{,  where  k  is  a  constant.  Then 

r,  -  r, 

- =  H*  +kE*  , 

Pl  —  Pi 

which,  instead  of  measuring  H*,  includes  an  unknown  fraction  of  the  environ¬ 
mental  variance,  thus  limiting  the  usefulness  of  such  a  formula.  It  is  likely,  for 
example,  that  cousins  have  environmental  similarities  that  are  less  than  those  for 
siblings  but  more  than  for  children  in  unrelated  families. 

If  the  formula  is  used  to  compare  monozygous  and  dizygous  twins,  there  are  the 
often-discussed  uncertainties  as  to  whether  intra-family  environmental  differences 
are  the  same  for  the  two  kinds  of  twins,  as  the  formula  assumes.  Identical  twins 
may  more  often  share  experiences  than  dizygotic  twins.  But,  as  many  authors  have 
pointed  out,  environmental  similarity  for  monozygotic  twins  is  not  necessarily 
greater  than  for  dizygotic,  especially  when  intra-uterine  environment  is  con¬ 
sidered.  For  example,  the  likelihood  of  an  unequal  blood  supply  is  greater  in 
monozygous  twins.  Finally,  the  value  of  p  is  uncertain.  For  monozygotic  twins  it 
is  clearly  i.  But  for  dizygotic  twins  it  is  not  known  exactly.  It  is  roughly  i /* — but 
decreased  by  dominance  and  epistasis  and  increased  by  assortative  mating,  both  by 
unknown  amounts. 

Most  of  these  difficulties  could  be  removed  if  individuals  of  close  genetic  rela¬ 
tionship  could  be  randomized  with  respect  to  environments  and  if  unrelated 
children  could  be  reared  in  identical  environments.  These  conditions  are  parti¬ 
ally  met  by  studies  of  twins  and  siblings  reared  in  different  households 
and  by  unrelated  children  reared  in  the  same.  As  Jensen  mentions,  the 
Burt  study  appears  closest  to  the  ideal  of  placing  the  separated  identical  twins 
into  random  environments  at  an  early  age.  There  is  some  reassurance  to  the  skep¬ 
tic  (such  as  I  have  been)  in  that  H*.  as  estimated  by  the  correlation  of  one-egg 
twins  reared  apart,  and  E *,  estimated  by  the  correlation  between  unrelated  chil¬ 
dren  reared  together,  add  up  to  approximately  i— as  they  should  if  everything  is 
simple  (.75  •+•  .14  =  .99  in  Jensen’s  Table  *;  .86  .*5  =  1.1 1  in  Burt’s  individual 

measurements).  Other  crosschecks,  are  also  in  reasonable  agreement,  but  the  num¬ 
bers  are  small. 

If  we  take  the  results  from  many  investigations  at  face  value,  there  is  a  great 
deal  of  consistency,  as  Jensen  points  out,  and  H*  averages  about  .8.  Further¬ 
more  the  dominance  and  epistatic  components  appear  to  be  small.  That  the  heri- 
tability  is  large  is  a  justifiable  conclusion  at  this  stage,  although  the  precise  value 
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must  remain  in  doubt  for  the  various  reasons  given.  We  shall  have  to  be  content 
with  measures  that  are  only  approximate,  pending  more  evidence  on  the  reality 
of  the  assumptions.  I  agree  with  Jensen  in  deploring  an  uncritical  assumption 
that  only  environmental  factors  are  important  and  that  genetic  differences  are 
negligible. 

I  admire  the  diligence  of  Newman,  Shields,  and  Burt  in  finding  twins  and 
siblings  reared  apart.  Particularly  useful,  as  Jensen  has  emphasized,  would  be 
data  on  half-siblings  reared  in  different  homes.  Any  excess  of  similarity  of  those 
with  a  common  mother  over  those  with  a  common  father  would  provide  a  mea¬ 
sure  of  prenatal  and  neonatal  maternal  influences.  Though  difficult  to  obtain, 
it  would  also  be  necessary  to  have  data  on  the  correlations  between  the  non-com¬ 
mon  parents.  There  will  always  be  some  doubt,  however,  as  to  whether  children 
from  broken  homes— separated  twins  and  siblings— and  from  foster  home  en¬ 
vironments  can  be  regarded  as  representative  of  the  normal  population. 


How  Important  Is  It  to  Measure  Heritabilities? 

1  share  Dr.  Jensen's  interest  in  trying  to  determine  H*  and  h*.  especially  if  this 
information  can  be  extended  to  other  populations.  Particularly  interesting  is  hit 
suggestion  that  heritability  be  used  as  one  criterion  of  the  culture-fairness  of  a 
test.  At  the  same  time  there  are  many  social  decisions  that  do  not  depend  on  a 
precise  knowledge  of  the  heritability  of  intelligence. 

If  society  decides  to  improve  IQ  by  eugenic  means,  h*  will  be  useful  in  provid¬ 
ing  estimates  of  the  expected  gain.  I  believe  that  we  already  know  enough  to 
predict  that  a  selection  program  to  increase  IQ  or  g  would  work.  There  would  be  an 
increase,  but  the  amount  would  be  uncertain,  because  of  uncertainties  both  in 
the  true  value  of  h*  and  in  the  asumptions  underlying  its  use  as  a  predictor.  How¬ 
ever,  society  is  clearly  not  ready  to  embark  on  a  eugenic  program  of  sufficient  scope 
to  make  very  much  difference,  even  if  heritability  were  equal  to  i. 

What  guidance  does  H*  (or  E»)  offer  for  predicting  the  effect  of  improvement 
in  the  environment?  E1  tells  us  how  much  the  variance  would  be  reduced  if  the 
environment  were  held  constant.  It  does  not  directly  tell  us  how  much  improve¬ 
ment  in  IQ  to  expect  from  a  given  change  in  the  environment.  In  particular,  it 
offers  no  guidance  a:  to  the  consequences  of  a  new  kind  of  environmental  influ¬ 
ence.  For  example,  conventional  heritability  measures  for  height  show  a  value 
of  nearly  i.  Vet,  because  of  unidentified  environmental  influences,  the  mean 
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height  in  the  United  States  and  in  Japan  has  risen  by  a  spectacular  amount.  An¬ 
other  kind  of  illustration  is  provided  by  the  discovery  of  a  cure  for  a  hereditary 
disease.  In  such  cases,  any  information  on  prior  heritability  may  become  irrele¬ 
vant.  Furthermore,  heritability  predictions  are  less  dependable  at  the  tails  of  the 
distribution. 

A  high  heritability  of  intelligence  does  not  necessarily  mean  that  a  program  of 
compensatory  education  is  destined  to  fail,  although  it  may  necessitate  a  larger 
or  more  innovative  environmental  change  than  if  E*  were  larger.  Measuring 
heritability  may  be  less  important  than  getting  empirical  data  on  the  effects  of 
specific  environmental  factors.  If  environment  acts  as  a  threshold,  as  Dr.  Jensen 
suggests,  then  it  would  be  especially  important  to  identify  environmental  influ¬ 
ences  that  may  be  of  great  influence  at  the  end  of  the  scale,  but  less  so  within  the 
normal  range. 

I  am  not  acquainted  with  the  compensatory  education  studies  Jensen  reviews 
nor  am  I  professionally  competent  in  that  area,  but  my  view  from  the  outside  is 
that  we  should  not  give  up  too  easily.  Perhaps  the  programs  are  too  little  and  too 
late.  There  are  surely  a  variety  of  ways  of  intensifying  and  improving  the  effec¬ 
tiveness  of  education.  Also  a  small  change  in  IQ,  especially  if  accompanied  by 
increased  motivation  and  achievement,  may  be  of  great  social  benefit.  Jensen 
expresses  much  the  same  idea: 

Thus  it  seems  likely  that  if  compensatory  education  programs  are  to  have  a  beneficial 
effect  on  achievement,  it  will  be  through  this  influence  on  motivation,  values,  and  other 
environmentally  conditioned  habits  that  play  an  important  part  in  scholastic  achieve¬ 
ment,  rather  than  through  any  marked  direct  influence  on  intelligence  per  se.  The 
proper  evaluation  of  such  programs  should  therefore  be  sought  in  their  effects  on  actual 
scholastic  performance  rather  than  in  how  much  they  raise  the  child's  IQ.  (p.  59) 


Group  Differences,  Especially  Racial  Differences  , 

Heritability  studies  have  been  confined  almost  exclusively  to  white  populations 
and  largely  to  normal  environments.  How  relevant  are  they  to  other  populations 
and  environments?  We  are  currently  especially  concerned  about  culturally  dis¬ 
advantaged  groups  and  racial  minorities.  Strictly,  as  Jensen  mentions,  there  is 
no  carryover  from  within-population  studies  to  between-population  conclusions. 

I  agree  that  it  is  foolish  to  deny  the  possibility  of  significant  genetic  differences 
between  races.  Since  races  are  charafeoiid  by  different  gene  frequencies,  there 
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is  no  reason  to  think  that  genes  (or  behavioral  traits  are  different  in  this  regard. 
But  this  is  not  to  say  that  the  magnitude  and  direction  of  genetic  racial  differ* 
ences  are  predictable. 

It  is  clear,  I  think,  that  a  high  heritability  of  intelligence  in  the  white  popula¬ 
tion  would  not,  even  if  there  were  similar  evidence  in  the  black  population,  tell 
us  that  the  differences  between  the  groups  are  genetic.  No  matter  how  high  tht 
heritability  (unless  it  is  i),  there  is  no  assurance  that  a  sufficiently  great  en¬ 
vironmental  difference  does  not  account  for  the  difference  in  the  two  means, 
especially  when  one  considers  that  the  environmental  factors  may  differ  qualita¬ 
tively  in  the  two  groups.  So,  I  think,  evidence  regarding  the  importance  of  hered¬ 
ity  in  determining  group  mean  differences  must  come  from  other  kinds  of 
studies. 

The  failure,  thus  far,  to  find  identifiable  variables  that,  when  matched,  will 
equalize  the  IQ  scores  does  not  prove  that  the  mean  difference  is  hereditary. 
It  can  be  argued  that  being  white  or  being  black  in  our  society  changes  one  or 
more  aspects  of  the  environment  so  importantly  as  to  account  for  the  difference. 
For  example,  the  argument  that  American  Indians  score  higher  than  Negroes  in 
IQ  tests— despite  being  lower  on  certain  socio-economic  Kales — can  and  will  be 
dismissed  on  the  same  grounds:  some  environmental  variable  associated  with 
being  black  is  not  included  in  the  environmental  rating.  Behavioral  Kientists 
can  be  expected  to  disagree,  and  they  do,  as  to  when  enough  identifiable  environ¬ 
mental  factors  have  been  shown  to  be  insufficient  that  the  remaining  differences 
should  be  regarded  as  mainly  genetic.  To  me,  the  evidence  on  this  question  is  not 
at  all  conclusive. 

Final  Comments 

One  of  the  goals  of  a  democratic  society,  1  believe,  ought  to  be  to  provide  each 
individual  with  the  maximum  opportunity  to  satisfy  his  needs  and  desires  and  to 
contribute  to  society's  betterment  through  his  special  abilities.  A  population  with 
a  variety  of  phenotypes  (and  genotypes)  ought  to  be  more  rewarding,  and  cer¬ 
tainly  more  interesting,  than  one  that  is  homogeneous.  I  do  not  go  to  the  extreme 
of  saying  that  all  variation  should  be  encouraged — I  shall  be  quite  happy  if  the 
gene  for  muKular  dystrophy  becomes  extinct — but  in  general  I  believe  that  diver¬ 
sity  is  good,  not  bad.  In  any  case,  we  have  it. 

Society  should  recognize  that  there  is  a  great  deal  of  genetic  variability  for  all 
kinds  of  traits,  including  intelligence  and  special  talents.  I  think  that  J.  B.  S. 


160 


625 


Genetic  Theories  and  Influences 
JAMES  F.  CROW 


Haldane  once  said  (hat  liberty  is  the  practical  recognition  of  human  variability. 
YVe  should  also  realize  that  to  whatever  extent  society  is  successful  in  its  goals  of 
providing  equality  of  opportunity,  to  that  extent  the  heritability  will  increase.  In 
view  of  this  fact,  I  fully  agree  with  Jensen  that,  rather  than  uniformity,  the  goal 
should  be  diversity  of  educational  opportunity  with  maximum  individual  oppor¬ 
tunity  for  finding  the  right  niche,  and  that  the  reality  of  individual  differences 
need  not  and  should  not  mean  rewards  for  some  and  frustration  for  others. 
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CA RL  BEREITER,  The  Ontario  Institute  for  Studies  in  Education 

Professor  Bereiter  concurs  in  Jensen’s  re-emphasis  of  the  heritability  of  intelli¬ 
gence,  but  he  draws  different  conclusions  about  the  probable  future.  Because 
most  intellectual  tools  which  can  be  learned  act  as  amplifiers  rather  than  equal¬ 
izers  of  basic  differences  in  problem-solving  ability  and  because  our  complex 
society  increasingly  emphasizes  intelligence  rather  than  other  abilities,  Bereiter 
believes  that  the  kind  of  educational  effort  recommended  by  Jensen  may  in  fact 
only  increase  the  consequences  of  individual  differences.  Nevertheless,  he  sug¬ 
gests  that  this  pessimistic  projection  may  be  open  to  revision  in  the  light  of  on¬ 
going  work  in  early  remedial  education. 

I  have  read  Dr.  Jensen's  paper  as  an  essay  on  the  subject  of  what  lies  beyond  at¬ 
tainment  of  equal  educational  opportunity.  He  does  not  deny  that  educational 
inequities  exist  and  should  be  rectified,  but  he  is  concerned  that  people  seem  to 
expect  the  removal  of  such  inequities  to  eliminate  effectively  the  great  spread 
of  individual  differences  in  intelligence,  with  its  host  of  social  concomitants.  Dr. 
Jensen  expects  that  in  reality  the  removal  of  these  inequities  will  have  little  ef¬ 
fect  on  the  spread  of  individual  differences  and  he  proposes  that  we  start  devel¬ 
oping  educational  approaches  that  accept  this  spread  of  abilities  as  hard  fact. 

My  own  view  of  the  future  of  individual  differences  and  their  social  conse¬ 
quences  is  even  less  optimistic  than  Dr.  Jensen's.  The  heritability  of  intelligence 
is  unquestionably  high,  but  what  is  more  to  the  point  is  that  with  further  social 
progress  its  heritability  can  only  increase,  because  of  the  elimination  of  such 
sources  of  environmental  variance  as  differences  in  the  quality  of  education,  nu¬ 
trition,  and  medical  care.  One's  view  of  the  future  beyond  equality  of  opportunity 
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must,  therefore,  be  of  a  future  in  which  differences  in  intelligence  are  virtually 
one  hundred  percent  determined  by  heredity.1 

The  magnitude  of  these  differences  then  becomes  a  crucial  question;  however, 
it  is  not  magnitude  in  terms  of  IQ  points  that  counts,  but  magnitude  in  terms  of 
differences  in  effective  problem-solving  capability.*  These  are  not  the  same  thing, 
even  if  they  are  perfectly  correlated.  We  may  expect  that  through  continued 
scientific  progress,  through  the  continued  development  of  intellectual  "tools” 
such  as  language,  logic,  thinking  machines,  and  scientific  techniques,  man's  abil¬ 
ity  to  solve  problems  will  increase  at  an  accelerating  pace,  even  though  his  IQ 
changes  not  a  jot.  There  is  nothing  paradoxical  in  this.  Through  the  develop¬ 
ment  of  mechanical  tools  man's  ability  to  lift  weights,  hurl  objects,  and  so  on, 
has  been  multiplied  manyfold,  independently  of  any  increase  in  his  basic  muscu¬ 
lar  strength. 

Took,  then,  may  act  as  amplifiers  or  equalizers  with  respect  to  basic  human 
capabilities.  A  lever,  for  instance,  amplifies  force.  If  it  triples  the  force  Smith 
and  Jones  can  exert,  it  also  triples  the  difference  between  the  forces  Smith  can 
exert  and  Jones  can  exert.  An  electric  hoist,  on  the  other  hand,  is  an  equalizer. 
So  long  as  they  both  have  what  it  takes  to  operate  the  hoist,  both  Smith  and 
Jones  can  lift  the  same  weight,  regardless  of  their  differences  in  muscular 
strength.  Technology  has  generally  been  moving  toward  took  of  the  latter  type, 
thus  giving  rise  to  the  spectre  of  a  future  automated  world  in  which  individual 
human  differences  will  no  longer  count  for  anything,  having  been  obliterated  by 
the  uniformity  of  machine  performance.  I  would  edit  this  vision  in  only  one  im¬ 
portant  respect:  in  this  future  world  the  overwhelming  variable  of  individual 
differentiation  will  be  that  of  intelligence  as  manifested  in  the  ability  to  use 
those  took  that  make  other  individual  differences  irrelevant.  This  statement 
rests  on  the  following  arguments: 

i.  The  equalizing  effect  of  sophisticated  took  is  gained  by  having  intelligence 
take  over  the  function  of  other  abilities.  Whereas  the  photographer  once  needed 
the  ability  to  judge  depths  and  levels  of  illumination  accurately  in  order  to  take 
a  clear  picture,  he  can  now  be  quite  deficient  in  these  abilities  providing  he  is 
intelligent  enough  to  use  his  equipment  properly.  This  is  not  to  say  that  sophis¬ 
ticated  took  always  require  more  intelligence  to  operate  than  primitive  ones; 

•This  eventuality  it  in  no  wise  to  be  forestalled  by  individualised  instruction  or  any  more 
libertarian  tactic  on  the  contrary,  such  approaches  should  allow  inherited  differences  to  reach 
full  flower,  as  advertised  in  the  slogan,  “enabling  each  child  to  realise  his  fullest  potential." 

'Another  way  of  saying  this  is  that  it  is  surface  traits  rather  than  source  traits  of  intellectual 
ability  that  count  socially  (Catteil,  iggo).  Both,  of  course,  are  phenotypes. 
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they  may  require  less.  The  point  is  that  the  sophisticated  tool  requires  only  in¬ 
tellectual  ability,  whereas  the  primitive  tool  required  intelligence  plus  physical 
strength,  manual  dexterity,  sensory  acuity,  etc. 

a.  Intellectual  tools,  by  which  I  mean  algorithms,  principles,  systems,  and  de¬ 
vices  that  are  used  in  processing  information,  appear  in  the  long  run  always  to 
function  as  amplifiers  rather  than  equalizers  of  intelligence  and,  thus,  to  magnify 
rather  than  nullify  individual  differences  in  ability.  The  class  of  tools  called 
mathematics  furnishes  the  clearest  examples.  Using  only  arithmetic,  people  will 
differ  considerably  in  the  complexity  of  problems  they  can  solve  with  it,  as 
-  shown  for  instance  by  their  performance  on  the  Arithmetic  Reasoning  Test  of  the 
Wechsler  Adult  Intelligence  Scale.  Using  elementary  algebra,  the  less  capable 
person  will  be  able  to  accomplish  little  more  than  he  could  with  arithmetic, 
whereas  the  more  capable  will  be  able  to  use  it  to  solve  problems  of  quite  a  high 
level.  Using  analytical  geometry  and  calculus,  the  less  capable  person  will  again 
show  little  gain,  except  for  being  able  to  solve  integration  and  differentiation 
problems  that  are  clearly  set  up  for  him,  whereas  the  more  capable  person  will 
now  be  able  to  solve  problems  that  the  duller  one  cannot  even  conceive  of. 

Even  when  a  new  tool  serves  as  an  equalizer  with  respect  to  ability  to  solve  a 
certain  kind  of  problem,  its  overall  effect  seems  to  be  that  of  an  amplifier.  Com¬ 
puter  programs  for  the  rotation  of  factors  in  factor  analysis  and  for  the  simplifi¬ 
cation  of  electrical  circuit  designs  have  taken  over  tasks  that  used  to  require 
considerable  art  and  intelligence.  But  the  ultimate  effect  of  such  a  development 
is  simply  to  take  out  of  the  hands  of  specialists  and  to  make  available  for  more 
general  use  tools  which  the  intelligent  person  can  use  intelligently  and  the 
unintelligent  person  can  use  unintelligently,  thus  increasing  their  manifest 
difference. 

3.  Every  tool  requires  certain  minimum  abilities  of  a  person  in  order  for  him 
to  use  it  at  all.  Accordingly,  each  new  tool  drives  a  wedge  between  those  who  can 
learn  to  use  it  and  those  who  cannot.  The  more  powerful  the  tool  the  wider  the 
wedge.  An  enormous  effective  gap,  for  instance,  separates  those  who  can  learn 
to  read  from  those  who  cannot.  The  social  importance  of  such  gaps  seems,  how¬ 
ever,  to  depend  not  only  on  their  size,  but  on  where  they  occur  in  the  distribu¬ 
tion  of  abilities — on  whether  they  separate  a  small  minority  at  the  top  or  bottom 
of  the  distribution  or  whether  they  separate  the  population  more  nearly  into 
halves. 

The  direction  of  progress  in  the  development  of  intellectual  tools  and  of 
methods  for  teaching  their  use  is  generally  toward  lowering  the  level  of  intel- 


164 


620 


The  Future  of  Individual  Differences 
CARl,  BERE1TER 


Icctual  ability  prerequisite  I q  their  use.  Thus,  I  do  not  see  Dr.  Jensen  s  proposal, 
that  educators  look  for  ways  to  make  school  learning  less  dependent  on  intelli¬ 
gence,  as  a  very  radical  one.  This  is  what  efforts  at  curriculum  improvement, 
remediation,  and  improvement  of  teaching  methods  all  try  to  do,  whether  suc¬ 
cessfully  or  not.3  Bringing  intellectual  tools  within  the  reach  of  more  people 
does  not  necessarily  have  a  leveling  effect,  however.  To  replace  a  method  of 
reading  instruction  in  which  fifteen  percent  of  children  fail  by  one  in  which 
only  five  percent  fail  would  tend  to  make  for  more  social  equality;  but  to  take 
some  powerful  intellectual  tool  t^iat  could  be  mastered  by  only  one  person  in  a 
hundred  and  to  make  it  so  that  half  the  population  could  master  it  would  be  a 
divisive  influence.  One  such  possibility  is  suggested  by  the  oft-mentioned  pros¬ 
pect  of  household  computers.  Presumably,  such  computers  would  be  so  simple 
in  their  routine  operation  that  all  but  the  most  incompetent  could  manage  them. 
But  being  general  purpose  computers,  they  would  lend  themselves  to  all  sorts 
of  non-routine  applications  and  thus  would  provide  an  intellectual  tool  of  enor¬ 
mous  power  and  versatility  to  the  person  who  could  program  them — and  this  is 
an  ability  that  might  well  be  put  within  the  reach  of  about  half  the  population, 
and  yet  remain  unattainable  by  the  other  half.  Thus,  a  sharp  and  conspicuous 
split  in  effective  problem-sol ving  ability  would  arise  where  none  exist  at  this  time. 

The  magnitude  of  individual  differences  referred  to  in  the  above  arguments 
is,  of  course,  a  subjective  matter,  a  matter  of  what  people  make  of  perceived 
differences  rather  than  of  objective  magnitude.  There  is  no  absolute  sense  in 
which  one  could  say  that  individual  differences  in  problem-solving  ability  ate 
greater  than,  say,  individual  differences  in  perceptual  abilities;  yet  as  a  statement 
about  the  recognized  and  pragmatically  significant  differences  among  people  in 
modern  societies,  it  is  obviously  valid.  We  are  sharply  aware  of  differences  among 
our  fellow  men  in  problem-solving  ability;  such  perceived  differences  figure  in 
countless  decisions,  with  the  result  that  a  person  s  problem-solving  ability  enters 
prominently  and  complexly  into  the  determination  of  his  social  fate.  Differences 
in  perceptual  abilities,  on  the  other  hand,  come  to  our  attention  only  rarely  and 
in  special  circumstances  and  for  most  people  play  little  part  in  determining  the 
course  and  character  of  their  social  lives.  It  \s  easy  to  imagine  a  world  in  which 
the  tables  would  be  turned. 

*  Even  when  new  mathematics  and  science  curricula  demand  more  intelligence  of  the  students 
than  old  curricula,  if  one  considers  what  the  new  curricula  are  actually  trying  to  teach,  it  will 
be  seen  tfeal  they  are  trying  to  bring  within  the  reach  of  a  wider  population  concepts  and  tools 
that  were  previously  reserved  for  a  more  advanced  or  gifted  minority. 
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Dr.  Jensen  has  noted  that  there  are  societies  in  which  differences  in  g  do  not 
count  for  so  much.  Presumably,  there  is  a  level  of  description  at  which  it  may 
be  said  that  individual  differences  in  intelligence  are  of  about  the  same  magni¬ 
tude  in  those  societies  as  they  are  in  ours,  but  the  level  of  description  is  assuredly 
not  that  of  manifest  effectiveness  in  solving  real-life  problems  or  of  differentia¬ 
tion  of  social  status  on  the  basis  of  competence.  A  common  interpretation  of 
this  anthropological  fact  is  that,  for  one  or  another  creditable  reason,  some  other 
societies  do  not  “value"  intellectual  abilities  as  we  do.  Another  interpretation  is  that 
these  societies  lack  the  intellectual  tools  that  would  amplify  differences  in  problem¬ 
solving  abilities  to  the  point  where  they  are  as  conspicuous  as  they  are  in  our  society. 

Either  way,  as  one  moves  from  relatively  primitive  to  relatively  advanced  so¬ 
cieties,  individual  differences  in  intelligence  become  at  once  more  conspicuous 
and  more  consequential  in  manifold  ways.  What  I  have  been  proposing  is  simply 
that  this  trend  will  continue  into  the  future  at  a  rapidly  accelerating  rate,  as 
differences  in  intelligence  take  the  place  of  more  and  more  other,  formerly  com¬ 
pensating,  differences  in  ability  and  as  more  and  increasingly  powerful  intel¬ 
lectual  tools  become  available  to  magnify  differences  in  effective  intellectual  ability. 

We  may  now  hasten  to  the  denouement  of  this  pessimistic  story.  The  prospect 
is  of  a  meritocratic  caste  system,  based  not  on  arbitrary  distinctions  of  privilege 
as  in  traditional  caste  systems,  but  on  the  natural  consequences  of  inherited 
differences  in  intellectual  potential.  These  consequences,  however,  could  be  ex¬ 
pected  to  extend  well  beyond  differences  in  occupational  status,  to  include  as¬ 
sociated  differences  in  attitudes,  interests,  and  ways  of  life.  Assortative  mating 
could  be  expected  to  intensify  under  these  conditions,  thus  leading  to  further 
augmentation  of  inherited  differences  and  rigidification  of  the  caste  hierarchy. 
Such  a  caste  system  would  be  far  more  resistant  to  democratizing  influences  than 
imposed  caste  systems  of  the  past.  It  would  tend  to  persist  even  though  everyone 
at  all  levels  of  the  hierarchy  considered  it  a  bad  thing.  The  already  high  level  of 
assortative  mating  on  intelligence,  which  according  to  Dr.  Jensen  is  higher  than 
on  any  other  trait  that  has  been  investigated,  is  perhaps  the  strongest  single  piece 
of  evidence  that  progress  toward  this  caste  system  is  already  well  advanced.4 

4  Michael  Young's  otherwise  compelling  fictional  account  of  The  Rise  of  the  Meritocracy 
(1958)  misses  the  mark,  I  believe,  in  focussing  on  the  tyrannical  use  of  IQ  tests  to  fix  people's 
places  in  the  meritocratic  hierarchy.  Testing  is  a  red  herring  in  this  discussion,  for  it  could  at 
best  be  used  only  to  facilitate  discriminations  that  would  be  made  anyway.  The  great  improve¬ 
ments  in  intelligence  testing  that  Young  saw  as  necessary  to  the  fullest  development  of  meritocracy 
are  not  only  unnecessary  but  also  unlikely.  The  validity  of  intelligence  tests  has  not  increased  ap¬ 
preciably  in  thirty  yean,  and  there  is  little  prospect  that  they  will  ever  account  for  more  than 
about  half  the  variance  in  non-test  criteria  of  achievement.  Improvements  in  instructional  tech- 
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In  this  futuristic  context,  and  in  light  of  the  failure  of  education  to  date,  it 
may  seem  gratuitous  to  raise  the  question  of  whether  educat;on  can  do  anything 
to  equalize  effective  intelligence  (once  it  has  accomplished  the  still  far  from 
realized  goal  of  giving  everyone  equal  access  to  intellectual  tools).  I  am  en¬ 
couraged  to  keep  the  question  open,  however,  if  only  because  of  the  results  of 
early  education  experiments  that  I  have  had  a  part  in.  The  approach  that  I 
and  my  co-workers  have  taken  to  early  education  of  disadvantaged  children  has 
been  rather  close  to  that  which  Dr.  Jensen  advocates.  We  were  not  trying  to 
"stimulate  the  growth  of  intelligence.”  but  rather  to  teach  academic  skills  di¬ 
rectly  in  ways  that  did  not  demand  of  the  children  abilities  they  demonstrably 
did  not  possess  (Bereiter,  Engelmann,  Osborn,  and  Reidfotd,  1966;  Bereiter  and 
Engelmann,  1966).  As  judged  by  achievement  tests,  the  efforts  have  been  quite 
successful  (Bereiter,  1968),  and  I  think  they  lend  support,  at  least  as  far  as  the 
early  stages  of  subject-matter  learning  are  concerned,  to  Jensen’s  conviction  that 
“all  the  basic  scholastic  skills  can  be  learned  by  children  with  normal  Level  I 
learning  ability,  provided  the  instructional  techniques  do  not  make  g  ...  the 
sine  qua  non  of  being  able  to  learn"  (p.  117). 

Nevertheless,  in  spite  of  the  fact  that  the  program  was  never  intended  to  raise 
IQ  and  that  two-thirds  of  it  was  devoted  to  reading  and  arithmetic  instruction 
having  little  or  nothing  to  do  with  the  skills  called  for  on  IQ  tests,  significant 
IQ  gains  have  been  regularly  obtained.  Over  the  last  four  replications  they  have 
averaged  about  15  points.  This  seems  to  be  too  much  of  2  gain  to  write  off  to 
test-wiseness  and  things  of  that  sort,  especially  since  the  children’s  IQs  wr:  in 
the  middle  nineties 'f^regin  with  and  thus  rose  to  substantially  above  average. 

However,  we  never  entertained  any  illusions  that  the  instruction  was  improv¬ 
ing  the  children's  brains.  The  most  reasonable  interpretation  had  seemed  to  be 
that  the  IQ  gains  merely  reflected  the  accelerated  learning  of  some  kinds  of  con¬ 
ceptual  content  sampled  by  the  IQ  test  (in  all  cases  the  Stanford-Binet).  This 
interpretation  has  received  something  of  a  blow,  however,  from  a  recent  and  as 
yet  unpublished  study  in  which  we  tried  out  a  new  curriculum  generated  by 
working  backward  from  the  Stanford-Binet  to  create  a  universe  of  content  for 


notagy,  which  would  make  instruction  continuously  adaptive  to  variations  in  level,  rate,  and 
style  of  learning,  are  foreseeable,  however,  and  would  render  IQ  testing  irrelevant.  They  would 
also  have  the  effect  of  streaming  people  into  different  levels  of  the  meritocratic  hierarchy  without 
the  least  hint  of  coercion.  By  imagining  a  tyrannical  system,  Young  imagined  one  that  could  be 
overthrown  by  the  oppressed.  The  currently  high  level  of  assortative  mating  on  intelligence 
demonstrates  how  little  meritocracy  need  depend  either  on  IQbranding  or  on  official  control. 


167 


which  the  Stanford-Binet  could  be  considered  a  content-valid  achievement  mea¬ 
sure.  Going  at  it  in  this  bald-faced  manner,  we  expected  to  obtain  enormous  but, 
of  course,  psychologically  meaningless  IQ  gains  on  the  Stanford-Binet.  As  a  check 
on  non-specific  effects,  we  also  used  the  WPPSI  as  a  pre-  and  post-test,  without 
its  content's  being  known  during  the  experiment  either  to  the  curriculum  writ¬ 
ers  or  to  the  teachers.  Contrary  to  expectation,  the  gains  on  the  Stanford-Binet 
were  not  large  compared  to  those  regularly  obtained  with  the  academically- 
oriented  curriculum— about  12  points,  and  the  gains  on  the  WPPSI  were  exactly 
the  same  as  those  on  the  Stanford-Binet. 

Tracking  down  what  is  actually  learned  in  order  to  account  for  IQ  gains  is 
likely  to  prove  an  arduous  and  perhaps  ultimately  thankless  task.  Our  unpub¬ 
lished  study  does  not  point  to  any  answer  but  does  suggest  that  there  may  be 
more  to  educationally-induced  IQ  gains  than  meets  the  eye,  whereas  we,  along 
with  Dr.  Jensen,  had  been  inclined  to  assume  that  there  was  less. 

Here  is  one  possibility:  thinking,  as  even  the  behaviorists  are  coming  to  ad¬ 
mit,  must  surely  consist  of  very  long  strings  of  actions  or  responses,  most  of  which 
are  never  directly  subjected  to  corrective  feedback.  Thus  learning  to  think,  to 
the  extent  that  it  occurs,  must  occur  under  less  than  propitious  circumstances. 
This  would  constitute  a  situation  in  which  inherited  differences  in  functioning 
of  an  otherwise  trivial  nature  could  have  profound  effects.  Slight  differences  in 
immediate  memory,  alertness,  etc.,  could  spell  the  difference  between  learning 
and  not  learning  some  of  the  cognitive  behaviors  involved  in  thinking,  or  be¬ 
tween  learning  them  early  and  learning  them  late.  Yet  with  a  little  help  they 
might  be  learned— help  of  a  kind  that  is  not  regularly  provided  by  the  feedback 
conditions  of  either  normal  or  school  life.  Educational  programs  that  produce 
substantial  IQ  gains  may  have  inadvertently  managed  to  teach  such  behaviors. 
The  temporary  character  of  IQ  gains  doesn't  negate  this  possibility.  Most  likely 
such  programs,  operating  blindly  in  this  regard,  could  do  no  more  than  teach 
early  what  would  be  learned  later  anyway,  so  that  IQs  eventually  return  to  their 
expected  levels* 

•  Whether  this  will  be  altogether  the  case  with  children  educated  in  our  program  remains  to 
be  seen.  It  was  10  tor  the  children  in  the  original  pilot  group.  By  the  end  of  second  grade  their* 
IQs  had  gone  back  down  to  their  original  level.  However,  the  mean  IQ  for  that  group  had  only 
risen  10  points  after  treatment.  The  second  wave,  on  the  other  hand,  showed  a  15  point  IQ  gain 
in  two  yeais  of  preschool  treatment.  By  the  end  of  first  grade  their  IQs  had  declined  11  points, 
but  this  still  left  them  with  a  net  gain  of  14  points  and  a  mean  IQ  of  1 10.  A  randomly  equivalent 
control  group  given  one  year  of  Head  Surt-like  enrichment  gained  approximately  8  points  and 
remained  at  the  end  of  first  grade  with  a  net  gain  of  5  points  and  a  mean  IQ  of  101  (Karnes, 
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In  order  to  achieve  any  lasting  neutralization  of  the  inherited  tendencies  lead¬ 
ing  to  lower  IQ,  it  would  be  necessary  to  discover  cognitive  behaviors  which 
duller  people  will  never  learn  at  all  and  to  find  ways  of  teaching  them.  I  will  not 
pretend  to  specify  any  such  behaviors,  even  speculatively,  but  I  will  suggest  a 
couple  of  areas  where  they  might  lie.  One  is  an  area  that  may  be  called  prelim¬ 
inary  information-processing— what  you  do  with  incoming  information  when 
you  don't  yet  have  enough  other  information  to  make  intelligent  use  of  it.  I 
would  suggest  that  the  dull  person  doesn’t  do  anything  with  it  most  of  the  time, 
so  that  he  is  said  to  have  an  attentional  deficit  (Zeaman  and  House,  1963), 
whereas  the  intelligent  person  has  learned  a  number  of  provisional  information¬ 
processing  moves  which  at  least  have  the  effect  of  preserving  the  pieces  of  in¬ 
formation  in  a  form  so  that  they  can  be  assembled  later  (Payne,  Krathwohl,  and 
Gordon,  1967).  Another  is  in  the  construction  of  solution  models  for  problems 
(Gagne,  1966),  which  even  some  college  studenu  seem  to  do  not  merely  poorly, 
but  not  at  all  (Bloom  and  Broder,  1950). 

Remedial  education,  along  with  remedial  genetics  and  remedial  biochem¬ 
istry,  might  conceivably  have  some  appreciable  effect  in  reducing  the  spread  of 
individual  differences  in  intelligence.  I  see  no  prospect  whatever,  however,  for  a 
reversal  of  the  tendency  for  intelligence  to  take  over  the  function  of  other  hu¬ 
man  abilities.  That  tendency  is  intrinsic  in  the  entire  progress  of  science  and 
technology.  The  domain  in  which  other  human  abilities  are  significant  becomes 
increasingly  limited  to  sports  and  to  arts  where  the  scope  of  intelligence  is  arbi¬ 
trarily  restricted  (through  restrictions  on  the  kind  of  equipment  that  may  be 
used,  for  instance).  Thus  Dr.  Jensen's  closing  appeal  for  diversity  of  aims  in 
education  inspires  more  nostalgia  than  hope,  recalling  the  nearly  vanished  era 
when  blacksmith,  watchmaker,  woodcarver,  gardener,  and  a  host  of  others  could 
attain  some  measure  of  distinction  on  the  basis  of  special  abilities  little  related 
to  general  intelligence.  Special  abilities  will  continue  to  have  a  place,  of  course, 
but  as  adjuncts  rather  than  alternatives  to  general  intelligence.0  If  we  are  to 

9  Throughout  this  discussion  I  have  followed  Dr.  Jensen  in  using  the  terms  g,  intelligence,  and 
IQ  interchangeably.  I  don't  believe  that  either  his  argument  or  mine  would  be  materially  altered 
by  dropping  the  notion  of  g  and  adopting  a  multifactorial  view  of  intellectual  abilities,  as  in 
Guilford  (1967).  The  main  difficulty  would  be  the  shortage  of  relevant  data  on  separate  intellec* 
tual  abilities,  compared  to  what  is  available  on  general  intelligence.  A  special  drawback  to 
approaching  the  problem  multifactorially  is  the  lack  of  data  on  hereditary  and  environmental 
contributions  to  the  contUlions  between  mental  abilities.  According  to  Thompson  (1966),  this 
matter  has  never  been  studied,  although  the  methodology  is  available  and  has  been  applied  to 
other  problems.  If  we  regard  g  as  an  unrouted  first  factor  (Rimoldi,  1951),  its  composition 
would  naturally  change  with  change  in  the  selection  of  tests,  as  Dr.  Jensen  notes,  and  preferred 
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make  something  of  the  “untapped  reservoir"  of  learning  ability  that  Dr.  Jensen 
finds  among  the  disadvantaged,  it  would  seem  that  we  must  look— as  educators 
and  psychologists  have  really  only  just  begun  to  do— for  ways  to  marshal  this 
learning  ability  to  the  task  of  learning  to  think. 


selections  of  tests  might  change  as  cultural  conditions  changed.  For  instance,  there  could  be  a 
shift  toward  greater  emphasis  on  creativity  measures.  Such  shifts  would  have  implications  (or 
who  ranks  where  in  a  meritocratic  hierarchy  but  not,  foreseeably,  of  such  a  radial  kind  as  to 
require  serious  qualifications  in  any  arguments  presented  here. 
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Piagetian  and  Psychometric 
Conceptions  of  Intelligence 


DA VI D  E  L  K I N  D ,  University  of  Rochester 

Professor  Elkind  devotes  much  of  his  discussion  to  the  concept  of  intelligence. 
He  finds  both  similarities  and  differences  when  comparing  the  Piagetian  descrip¬ 
tion  of  intelligence  with  Jensen's  (and  the  psychometrician's)  definition  of  in¬ 
telligence.  Operating  from  quite  different  assumptions  than  those  of  J.  McV. 
Hunt  (Piaget's  Structuralism,  rather  than  neurology)  Elkind  also  finds  reason  to 
believe  that  intelligence  is  developed  in  experience.  For  Piaget  and  Elkind,  in¬ 
telligence  is  "an  extension  of  biological  adaptation"  and  is  characterized  by 
ability  to  assimilate  (develop  in  response  to  internal  processes)  and  accommodate 
(respond  to  environmental  intrusions). 

I  have  been  asked  to  respond  to  Professor  Jensen  s  paper  from  the  standpoint  of 
Piaget’s  genetic  psychology  of  intelligence.  While  I  clearly  cannot  speak  for 
Piaget,  only  the  "Patron"  can  do  that,  I  can  react  as  someone  steeped  in  Piagetian 
theory  and  research  and  as  one  who  looks  at  cognitive  problems  from  the  Gene¬ 
van  perspective.  Accordingly,  while  I  hope  that  what  I  have  to  say  would  be 
acceptable  to  Piaget,  I  cannot  guarantee  that  this  is  in  fact  the  case,  and  must 
take  full  responsibility  for  whatever  is  said  below.  I  plan  to  discuss,  in  the  first 
section  of  the  par  r,  some  of  the  similarities  between  the  Piagetian  and  psycho¬ 
metric  positions,  i'hen,  in  the  second  section,  some  of  their  differences  will  be 
pointed  out.  Finally,  in  the  third  section,  I  want  to  consider  two  related  practical 
issues  regarding  the  modification  of  intelligence. 
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Conceptual  Similarities 

What  struck  me  in  reading  Professor  Jensen’s  paper,  and  what  had  not  really 
occurred  to  me  before,  were  the  many  parallels  and  affinities  between  the  psy¬ 
chometric  or  mental  test  approach  to  the  problem  of  intelligence  and  the  devel¬ 
opmental  approach  as  represented  by  Piaget.  It  brought  to  mind  the  fact  that 
Piaget  began  his  career  as  a  developmental  psychologist  by  working  in  Binet’s 
laboratory  where  he  sought  to  standardize  some  of  Burt’s  (196a)  reasoning  tests 
on  Parisian  children.  Indeed,  Piaget's  method  clinique  is  a  combination  of  men¬ 
tal  test  and  clinical  interview  procedures  which  consists  in  the  use  of  a  standard¬ 
ized  situation  as  a  starting  point  for  a  flexible  interrogation.  The  affinities,  how¬ 
ever,  between  the  Piagetian  and  psychometric  approaches  to  intelligence  run 
more  deeply  than  that.  In  this  section  I  want  to  discuss  such  affinities:  the  accep¬ 
tance  of  genetic  and  maturational  determination  in  intelligence,  the  use  of  non- 
experimental  methodologies  and  the  conception  of  intelligence  as  being  essen¬ 
tially  rational. 

Genetic  Determination 

Implicit  and  often  explicit  in  both  the  psychometric  and  Piagetian  positions  is 
the  assumption  that  mental  ability  is,  in  part  at  least,  genetically  determined. 
With  respect  to  the  psychometric  position,  it  assumes  that  at  least  some  of  the 
variance  in  intelligence  test  performance  is  attributable  to  variance  in  genetic 
endowment  (Burt  8e  Howard,  1957,  Jensen).  Piaget  (1967a)  also  acknowledges 
the  importance  of  genetic  factors  for  intellectual  ability  but*  qualifies  this 
by  pointing  out  that  what  may  be  genetic  in  one  generation  may  not  always  have 
been  so  and  could  be  the  partial  result  of  prior  environmental  influences.  So,  for 
Piaget,  as  for  the  biologist  Waddington  (1962a)  there  is  a  certain  relativity  with 
respect  to  what  is  attributed  to  genetic  endowment  because  what  is  genetic  now 
may  not  always  have  been  genetic.  To  illustrate.  Waddington  (1962a)  observed 
that  after  several  generations  a  strain  of  the  fly  grub  drosophilia  developed  en¬ 
larged  anal  papillae  when  reared  on  a  high  salt  diet.  When  the  insects  were 
returned  to  a  ’’normal”  low  salt  diet  the  anal  papillae  of  successive  generations 
became  less  large  but  never  returned  to  their  original  size.  Waddington  speaks  of 
this  as  "genetic  assimilation"  by  which  he  means  that  the  effects  of  an  altered 
environment  upon  the  selection  process  within  a  species  may  not  be  completely 
reversible  even  when  the  environment  returned  to  its  unaltered  state. 

One  consequence  of  their  joint  acceptance  of  the  partial  genetic  determination 
of  intellectual  ability,  is  that  both  psychometricians  and  Piaget  recognize  the  im- 
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portance  of  maturation  in  human  development.  To  illustrate  their  commonality 
in  this  regard,  consider  these  two  passages,  one  written  by  Harold  Jones  in  1954 
and  the  other  by  Piaget  in  1967. 

Dubnoff't  work,  together  with  other  related  studies,  may  lead  to  the  speculative  sugges¬ 
tion  that  between  natio-radal  groups,  as  within  a  given  group,  a  slight  tendency  exists 
for  early  precocity  to  be  associated  with  a  slower  mental  growth  at  later  ages  and  per¬ 
haps  with  a  lower  average  intelligence  level  at  maturity.  A  parallel  situation  may  be 
noted  when  we  compare  different  animal  species;  among  the  primates,  for  example,  the 
maturity  of  performance  at  a  given  age  in  infancy  can  be  used  inversely  to  predict  the 
general  level  of  adaptive  ability  that  will  be  attained  at  the  end  of  the  growth  span. 

(Jones,  19M-  p.  6)8) 

And  Piaget  writes: 

We  know  that  it  takes  9  to  it  month',  before  babies  develop  the  notion  that  an  object  is 
still  there  when  a  screen  is  placed  in  front  of  it.  Now  kittens  go  through  the  same  sub- 
stages  but  they  do  it  in  three  months— so  they  are  six  months  ahead  of  the  babies.  Is  this 
an  advantage  or  isn’t  it?  We  can  certainly  see  our  answer  in  one  sense.  The  kitten  is  not 
going  to  go  much  further-  The  child  has  taken  longer,  but  he  is  capable  of  going  further 
so  it  seems  to  me  the  nine  months  were  not  for  nothing.  (Piaget,  1967b) 

N on-Experimental  Methodology 

In  addition  to  their  shared  genetic  or  maturational  emphasis,  the  Piagetian  and 
psychometric  approaches  to  intelligence  have  still  another  characteristic  in  com¬ 
mon.  This  common  feature  is  their  failure,  for  the  most  part,  to  use  the  experi¬ 
mental  method  in  the  strict  sense  of  that  term.  It  seems  fair  to  say  that  most  of  the 
studies  which  attempt  to  get  at  the  determinants  of  test  intelligence  are  correla¬ 
tional  in  nature.  By  and  large  such  studies  attempt  to  relate  the  test  scores  of 
parents  and  their  children,  of  twins  or  of  adopted  children  and  their  parents,  or 
of  the  same  children  tested  at  different  points  in  time  and  $0  on.  Only  in  rare  - 
instances  such  as  the  Skeels  (1966)  study  is  an  attempt  made  to  modify  intelli¬ 
gence  by  active  intervention  and  with  the  utilization  of  a  control  group  which 
does  not  receive  the  experimental  treatment.  While  experimental  work  on  hu¬ 
man  intelligence  might  well  be  desirable,  such  research  often  raises  serious  moral 
and  ethical  questions. 

Piaget,  for  his  part,  has  not  employed  the  experimental  method  simply  be¬ 
cause  it  was  not  appropriate  for  the  problems  he  wished  to  study.  This  is  true  be¬ 
cause  Piaget  has  been  primarily  concerned  with  the  diagnosis  of  mental  contents 
and  abilities  and  not  with  their  modification.  To  illustrate,  the  discovery  of 
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what  the  child  meant  by  "more,"  "lew"  and  "tame"  number  of  things  requires 
flexible  diagnostic  interview  procedures  and  not  experimental  procedures.  Once 
tiie  concept  is  diagnosed,  then  experimental  methods  are  appropriate  to  deter¬ 
mine  the  effects  of  various  factors  on  the  attainment  and  modification  of  the  con¬ 
cepts  in  question.  The  sequence  of  events  is  not  unlike  the  situation  in  medicine 
where  the  discovery  or  diagnosis  of  a  disease  is  often  the  first  step  to  its  experi¬ 
mental  investigation.  In  short,  Piaget  has  focused  upon  the  discovery  of  what  and 
how  children  think  and  not  with  the  modification  of  thinking  which  is  a  subse¬ 
quent  and  experimental  question.  In  every  science  there  is  a  natural  history  stage 
of  enquiry  during  which  relevant  phenomena  must  be  carefully  observed  and 
classified.  American  psychology  has  often  tried  to  bypass  this  stage  in  its  head¬ 
long  rush  to  become  an  experimental  science.  In  his  studies  Piaget  has  revealed 
a  wide  range  of  hitherto  unknown  and  unsuspected  facts  about  children's  think¬ 
ing,  which  have  in  America  now  become  the  starting  points  for  a  great  deal  of 
experimental  investigation.  What  is  often  forgotten,  when  Piaget  is  criticised  for 
not  using  the  experimental  method,  is  that  such  a  method  would  not  have  re¬ 
vealed  the  wealth  of  phenomena  which  experimental  investigators  are  now  so 
busily  studying. 

Rationality  as  the  Definition  of  Intelligence 

There  is  a  third  and  final  commonality  in  the  mental  test  and  Piagetian  ap¬ 
proaches  to  intelligence  which  should  be  mentioned.  This  commonality  resides 
in  what  these  two  positions  regard  as  the  nature  or  essence  of  intelligence.  While 
there  is  considerable  variability  among  psychometricians  in  this  regard,  many 
agree  in  general  with  the  position  taken  by  Jensen  (1969).  Jensen  argues  that  the 
g  factor  which  is  present  in  all  tests  of  mental  ability  appears  in  its  purest  forms 
on  tests  of  generalization  and  abstraction.  Spearman  (1913)  called  these  activ¬ 
ities  the  education  of  relations  (A  is  greater  than  B;  B  is  greater  than  C;  so  A  is  in 

what  relation  to  C?)  and  of  correlates  (Complete  the  series  A  AB  ABC - ). 

While  intelligence  tests  contain  measures  of  many  different  types  of  mental 
abilities,  including  language  and  perceptual  skills,  the  psychometric  approach 
holds  that  the  most  central  feature  of  human  intelligence  is  its  rationality,  or  as 
Wechsler  put  it:  'intelligence  is  the  aggregate  or  global  capacity  of  the  individ¬ 
ual  to  act  purposefully,  to  think  rationally  and  to  deal  effectively  with  his  en¬ 
vironment”  (Wechsler,  1944,  p.  3). 

For  Piaget,  too,  the  essence  of  intelligence  lies  in  the  individual’s  reasoning 
capacities.  Piaget,  however,  is  more  specific  in  his  description  of  these  abilities 
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and  defines  them  in  terms  of  mental  operations  which  have  the  properties  of 
mathematical  groupings  in  general  and  the  property  of  reversibility  in  partic¬ 
ular.  An  operational  grouping  is  present  when  in  the  course  of  any  mental  activ¬ 
ity  one  can  always  get  back  to  the  starting  point.  For  example,  if  the  class  boys 
and  the  class  girls  is  mentally  combined  to  form  the  class  children,  it  is  always 
possible  to  recapture  the  subclass  by  subtraction.  That  is  to  say,  the  class  of  chil¬ 
dren  minus  the  class  of  boys  equals  the  class  of  girls.  Put  differently,  the  operation 
of  subtraction  can  be  used  to  undo  the  operation  of  addition  so  that  each  of  the 
combined  classes  can  be  retrieved.  Verbal  material  learned  by  heart  is,  however, 
not  rationally  organized  as  is  illustrated  by  the  fact  that  no  matter  how  well  a 
passage  is  learned,  it  is  impossible,  without  additional  effort,  to  say  it  backwards. 

If  an  operational  system  were  involved,  having  learned  the  passage  forward 
would  automatically  imply  the  ability  to  say  it  backwards.  In  Piaget’s  view, 
neither  perception  nor  language  are  truly  rational  since  neither  one  shows  com¬ 
plete  reversibility.  So,  while  perception  and  language  play  an  important  part  in 
intellectual  activity,  they  do  not  epitomize  that  activity. 

The  psychometric  and  Piagetian  approaches  to  intelligence  thus  agree  on  its 
genetic  determination  (at  least  in  part),  and  on  the  use  of  non-experiments! 
methodology  and  upon  the  essentially  rational  nature  of  mental  ability.  After 
this  look  at  their  commonalities,  it  is  perhaps  time  to  look  at  their  differences. 

Conceptual  Differences  - 

Despite  the  commonalities  noted  above,  the  psychometric  and  developmental 
approaches  to  intelligence  also  differ  in  certain  respects.  These  differences,  however,  “ 

derive  from  the  unique  ways  in  which  the  psychometricians  and  Paiget  approach 
and  view  intelligence  and  not  from  any  fundamental  disagreements  regarding  the 
nature  of  intelligence  itself.  In  other  words  the  differences  are  due  to  the  fact  that 
the  two  approaches  are  interested  in  assessing  and  describing  different  facets  of 
intelligent  behavior.  Accordingly  the  differences  arise  with  respect  to:  (a)  the 
type  of  genetic  causality  they  presuppose;  (b)  the  description  of  mental  growth 
they  provide;  and  (c)  the  contributions  of  nature  and  nurture  which  they  assess. 

Genetic  Causality 

Although  the  Piagetian  and  psychometric  approaches  to  intelligence  agree  on 
the  importance  of  genetic  determination,  at  least  in  part,  of  human  mental 
ability,  each  approach  emphasizes  a  somewhat  different  mode  of  genetic  deter- 
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mination  or  causality.  In  order  to  make  these  differences  dear,  it  is  necessary  to 
recall  some  of  the  basic  features  of  evolutionary  theory  upon  which  all  modern 
conceptions  of  intelligence  are  based. 

Within  the  Darwinian  conception  of  evolution  there  are  two  major  phenom¬ 
ena  that  have  to  be  taken  into  account:  within-species  variability  and  natural 
selection.  For  any  given  species  of  animal  or  plant  one  can  observe  a  range  of 
variations  in  such  features  as  color,  shape  and  size.  Among  a  Bock  of  robins,  to 
illustrate,  one  can  see  that  some  adult  birds  differ  in  size,  in  richness  of  breast 
coloration  and  that  some  even  manifest  slight  variations  in  head  and  wing  con¬ 
formation.  Similar  variations  can  be  observed  among  a  group  of  collies,  Persian 
cats  and  even  among  tomato  plants  in  the  garden.  This  within-species  variability, 
we  know  today,  is  due  to  the  chance  pairings  of  parental  genes  and  to  gene  com¬ 
plexes  which  occur  because  each  parent  contributes  only  half  of  its  genetic  com¬ 
plement  to  its  offspring.  Variations  within  a  given  species  at  a  given  time  are, 
therefore,  primarily  due  to  chance  factors:  namely  the  random  genetic  assort¬ 
ments  provided  by  the  parent  generation.  One  determinant  of  variability  among 
animals  and  plants  is  then,  simply,  chance. 

Now  in  the  psychometric  conception  of  intelligence,  this  random  type  of 
variation  is  just  what  is  presupposed.  Test  intelligence,  it  is  assumed,  is  randomly 
distributed  in  a  given  population  at  a  given  time  and  such  distributions  should 
resemble  the  bell  shaped  curve  of  the  normal  probability  function.  Measure¬ 
ment  of  human  abilities  does  in  fact  reveal  a  tendency  for  such  measurements  to 
fall  into  normal  distributions.  In  addition  evidence  such  as  "regression  toward 
the  mean"  (children  of  exceptionally  bright  or  dull  parents  tend  to  be  less 
bright  and  less  dull  than  their  parents)  is  also  characteristic  of  genetic  traits 
which  are  randomly  determined.  In  short,  when  the  psychometrician  speaks  of 
genetic  determination,  he  is  speaking  of  the  chance  gene  combinations  which 
produce  a  "normal"  bell-shaped  distribution  of  abilities  within  a  given  population. 

Obviously  this  description  of  genetic  determination  is  extremely  over-simpli¬ 
fied;  we  know  that  a  test  score  is  a  phenotype  which  is  determined  by  many  differ¬ 
ent  factors  not  all  of  which  are  genetic.  Jensen,  to  illustrate,  breaks  down  the 
variance  of  test  intelligence  into  a  large  number  of  components  such  as  geno¬ 
typic  variation,  environment,  environment  genotype  interaction,  epistasis,  error 
of  measurement  variance  and  so  on.  With  the  exception,  perhaps,  of  the  selective 
mating  variable,  however,  all  of  these  factors  can  again  be  assumed  to  operate  in 
a  random  manner  so  that  one  might  say  that  the  chance  distribution  of  observed 
test  scores  is  the  product  of  many  underlying  chance  distributions.  That  the  psy- 
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chometric  approach  does  in  general  presuppose  a  random  distribution  is  also 
shown  by  the  fact  that  the  criterion  of  a  true  change  in  intellectual  ability  is  the 
demonstration  that  such  a  change  could  not  be  attributed  to  chance  factors. 

That  variability  within  a  species  is  in  part  determined  by  chance  gene  and  gene 
complex  assortments  has  of  course  been  demonstrated  by  Mendel  and  all  of  the 
research  which  has  derived  from  his  theory  of  genetics.  There  are,  however, 
other  forms  of  organismic  variability  which  cannot  be  attributed  to  chance. 
Natural  selection,  the  other  component  of  evolution,  is  never  random  but  always 
moves  in  the  direction  of  improved  adaptation  to  the  milieu.  To  illustrate,  over 
the  past  hundred  yean  there  has  been  a  gradual  predominance  of  dark  over 
light  colored  moths  in  the  industrial  sections  of  England.  Kettlewell  (1955)  dem¬ 
onstrated  the  survival  value  of  dark  coloration  by  showing  that  light  moths 
placed  on  soot  darkened  bark  were  more  readily  eaten  by  insectivorous  birds 
than  were  similarly  placed  dark  moths.  When  variations  across  generations  are 
considered,  the  variations  are  not  random  but  rather  show  a  clear  cut  direction. 

The  same  holds  true  within  the  course  of  individual  development.  In  the 
case  of  individual  growth,  however,  the  direction  of  progress  is  not  determined 
by  mating  practices  but  rather  by  biochemical  mechanisms  which  are  only  now 
in  the  process  of  being  understood.  That  these  biochemical  agents  determine 
the  direction  of  development,  however,  cannot  be  doubted.  As  Waddington 
(1961b)  points  out,  animals  consist  of  a  limited  variety  of  cells  such  as  nerve 
cells,  muscle  cells  and  so  on.  Likewise  the  organs  of  the  body  are  also  distinct 
from  one  another  in  form,  composition  and  function.  What  direction  partic¬ 
ular  cells  will  take  as  the  egg  matures  will  depend  upon  the  action  of  chemical 
agents  which  Spemann  (discussed  in  Bertalaffny,  196s)  called  organizers  with 
definite  loci  in  the  cell  material  called  organization  centers.  It  is  the  organizer 
which  determines  whether  particular  cells  will  become  nerve,  muscle  or  organ 
tissue.  Individual  development,  therefore,  is  not  determined  by  random  factors  but 
rather  by  biochemical  organizers  which  specify  the  nature  and  direction  of  or¬ 
ganismic  differentiation. 

Now  when  Piaget  speaks  of  the  genetic  determination  of  intelligence,  he  has 
in  mind  not  the  random  factors  which  determine  gene  combinations,  but  rather 
the  non-random  action  of  biochemical  organizers  and  organization  centers.  In¬ 
deed,  this  is  the  kind  of  determination  which  Piaget  assumes  when  he  argues 
that  the  sequence  in  which  the  child  attains  the  successive  components  of  a  con¬ 
cept  or  in  which  he  acquires  systems  of  mental  operations,  is  invariant.  In  the 
formation  of  body  organs  the  order  of  differentiation  is  fixed  because  each  new 
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phase  of  differentiation  produces  the  organizer  for  the  next  stage.  In  Piaget’s  view 
this  is  equally  valid  for  the  growth  of  cognitive  structures  because  the  preceding 
cognitive  structures,  say  the  concrete  operations  of  childhood,  are  a  necessary 
prerequisite  to  the  elaboration  of  the  more  complex  formal  operational  structures 
of  adolescence.  For  Piaget,  then,  genetic  determination  means  that  there  are  fac¬ 
tors  which  give  development  a  definite  non  random  direction. 

In  pointing  out  that  the  Pidgetian  and  psychometric  approaches  to  intelli¬ 
gence  postulate  different  forms  of  genetic  determinism,  I  want  to  reiterate  that 
these  two  positions  are  not  in  contradiction  one  with  the  other.  The  mental  test 
approach  to  intelligence  is  concerned  with  inter-individual  differences  in  ability 
and  these  are,  in  so  far  as  we  know,  largely  randomly  determined.  Piaget,  in  con¬ 
trast,  is  concerned  with  the  intra-individual  changes  which  occur  in  the  course  of 
development  and  these,  to  the  best  of  our  knowledge,  are  not  random  but  rather 
have  a  direction  given  them  by  specific  organizing  mechanisms.  Accordingly,  and 
this  is  the  genius  of  evolution,  human  intelligence  manifests  both  determinism 
and  freedom. 

The  Course  of  Mental  Growth 

Let  us  look  now  at  a  somewhat  different  issue,  the  age-wise  course  of  mental 
growth.  Here  again  we  find  a  difference  in  perspective  rather  than  a  contradic¬ 
tion  in  conception  as  between  the  two  positions.  In  psychometric  terms,  the 
course  of  mental  growth  is  plotted  as  a  curve  which  measures  the  amount  of 
intelligence  at  some  criterion  age  that  can  be  predicted  at  any  preceding  age. 
As  Bloom  (1964)  has  pointed  out,  when  age  17  is  taken  as  the  criterion  age,  some 
50%  of  the  total  IQ  at  that  age  can  be  predicted  at  age  four,  and  an  additional 
30%  can  be  predicted  from  ages  four  to  eight.  Based  on  correlational  data  of  this 
sort,  curves  of  mental  growth  appear  to  rise  rapidly  in  early  childhood  and  taper 
off  to  a  plateau  in  late  adolescence.  Such  curves,  it  must  be  noted  to  avoid  a  fre¬ 
quent  misinterpretation,  say  nothing  as  to  the  amount  or  quality  of  knowledge  at 
given  age  levels.  (See  Jensen,  pp.  115-117.) 

From  the  mental  test  perspective,  therefore,  intellectual  growth  is  pretty  much 
a  statistical  concept  derived  from  correlations  of  test  scores  obtained  at  different 
age  levels  on  the  same  individuals  in  the  course  of  longitudinal  studies.  Such 
curves  can  be  interpreted  as  reflecting  the  rate  of  mental  growth  but  say  nothing 
as  to  the  nature  of  what  is  developing.  Indeed,  if  intelligence  is  defined  in  the 
narrow  sense  of  the  abilities  to  generalize  and  abstract,  then  any  qualitative 
differences  in  these  abilities  will  necessarily  be  obscured  by  the  curve  of  mental 
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growth  which  suggests  merely  a  quantitative  increase  in  mental  ability  with  in¬ 
creasing  age. 

Looked  at  from  the  standpoint  of  Piagetian  psychology,  however,  mental  growth 
involves  the  formation  of  new  mental  structures  and  consequently  the  emergence 
of  new  mental  abilities.  The  child,  to  illustrate,  cannot  /leal  with  propositional 
logic  of  the  following  sort,  "Helen  is  shorter  than  Alice  and  taller  than  Ethel,  who 
is  the  tallest  of  the  three?”  (Click  &  Wapner,  1968),  nor  can  children  grasp  the 
metaphorical  connotations  of  satirical  cartoons  or  proverbs  (Shaffer,  1930).  Ado¬ 
lescents,  in  contrast,  have  no  trouble  with  either  propositional  logic  or  with  meta¬ 
phor.  In  the  Piagetian  view,  therefore,  mental  growth  is  not  a  quantitative  but 
rather  a  qualitative  affair  and  presupposes  significant  differences  between  the 
thinking  of  children  and  adolescents  as  well  as  between  preschool  and  school  age 
children. 

These  qualitative  differences  are,  as  a  matter  of  fact,  built  into  the  items  of 
mental  tests  but  are  masked  by  the  assignment  of  point  scores  to  successes  and 
failures.  On  the  Wechsler  Intelligence  Scale  for  Children  various  of  the  sub¬ 
tests  recognize  qualitatively  different  responses  only  by  assigning  them  additional 
points  (Wechsler,  1949).  For  example,  a  child  who  says  that  a  peach  and  a  plum 
are  alike  because  “they  both  have  pits”  is  given  a  single  point,  whereas  a  child  who 
says  "they  are  both  fruit"  is  given  two  points.  On  other  sub-tests,  such  as  the 
arithmetic  sub-test,  there  is  no  point  differential  for  success  on  problems  which 
patently  require  different  levels  of  mental  ability.  To  illustrate,  correct  answers 
to  the  following  two  problems  are  both  given  only  a  single  point:  "If  I  cut  an 
apple  in  half,  how  many  pieces  will  I  have?”  A  correct  answer  to  that  question 
is  given  the  same  score  as  the  correct  answer  to  this  problem : 

Smith  and  Brown  start  a  card  game  with  $<7  each.  They  agree  that  at  the  end  of  each 
deal  the  loser  shall  pay  the  winner  one  third  of  what  he  (the  loser)  then  has  in  his  pos¬ 
session.  Smith  wins  the  first  three  deals.  How  much  does  Brown  have  at  the  beginning  of 
the  fourth  deal? 

Clearly,  the  items  on  any  given  sub-test  can  tap  quite  different  mental  pro¬ 
cesses  but  these  qualitative  differences  are  obscured  by  assigning  equivalent 
point  scores  to  the  various  items  regardless  of  the  mental  processes  involved. 

This  is  not  to  say  that  Piaget  is  right  and  that  the  mental  test  approach 
is  wrong,  or  vice  vena.  The  quantitative  evaluation  of  mental  growth  is  necessary 
and  has  considerable  practical  value  in  predicting  school  success.  The  qualitative 
approach  is  also  of  value,  particularly  when  diagnosis  of  learning  difficulties  and 
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educational  remediation  are  in  question.  Which  approach  to  mental  growth  one 
adopts  will  depend  upon  the  purposes  of  the  investigation.  The  only  danger  in 
the  quantitative  approach  is  to  assume  that,  because  sub-tests  include  items  of  the 
same  general  type  and  are  scored  with  equal  numerical  weights,  that  they  there¬ 
fore  assess  only  quantitative  differences  in  the  ability  in  question. 

The  Contributions. of  Nature  and  Nurture  to  Intelligence 

Still  a  third  way  in  which  the  psychometric  and  Piagetian  views  of  intelligence 
differ  has  to  do  with  the  manner  in  which  they  treat  the  contributions  of  nature 
and  nurture  to  intellectual  ability.  In  the  psychometric  approach  this  contribu¬ 
tion  is  treated  substantively,  with  regard  to  the  amount  of  variance  in  intellec¬ 
tual  ability  that  can  be  attributed  to  nature  and  nurture  respectively.  Piaget,  on 
the  contrary,  treats  these  contributions  functionally  with  respect  to  the  regulative 
role  played  by  the  environment  or  inner  forces  for  any  given  mental  activity. 
Both  positions  now  need  to  be  described  in  somewhat  more  detail. 

The  psychometric  approach  is  substantive  (and  static)  in  the  sense  that  it  re¬ 
gards  intelligence  as  capable  of  being  measured  and  holds  that  such  measures  can 
be  used  to  assess  the  extent  to  thich  nature  and  nurture  contribute  to  intellec¬ 
tual  ability.  In  the  discussion  of  genetic  causality  the  various  components  into 
which  test  scores  could  be  analyzed  were  briefly  noted.  We  are  indebted  to  writers 
such  as  Burt  &  Howard  (1957)  and  Jensen  for  making  clear  the  many  and  com¬ 
plex  determinants  into  which  test  performance  can  be  analyzed.  Without  wish¬ 
ing  to  minimize  these  other  determinants,  the  needs  of  the  present  discussion  will 
be  served  if  we  consider  only  how  the  psychometric  approach  arrives  at  the  con¬ 
tribution  of  the  heredity  and  environmental  factors. 

As  Jensen  points  out,  heritability  is  the  proportion  of  variability  among  ob¬ 
served  or  phenotypic  intelligence  (test  scores)  that  can  be  attributed  to  geno¬ 
typic  variations.  Estimates  of  heritability  are  obtained  from  correlational  data  for 
subjects  with  known  kinship  relations  such  as  parents  and  children,  siblings,  and 
identical  twins.  The  contribution  of  the  environment  is  arrived  at  somewhat 
di  Terentiy.  Variability  in  intelligence  test  scores  attributable  to  the  environment 
U  estimated  from  that  variability  which  cannot  be  attributed  to  any  other  factors. 
It  is,  in  fact,  the  residual  variance,  that  which  is  left  after  all  the  other  factors  con¬ 
tributing  to  intelligence  test  performance  have  been  accounted  for.  For  the 
psychometrician,  then,  nature  and  nurture  are  regarded  as  substantive  and  static, 
and  their  contributions  are  assessed  quantitatively  with  the  aid  of  statistical 
procedures. 
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When  we  turn  to  the  work  of  Piaget,  however,  we  encounter  quite  a  different 
conception  of  the  contributions  of  nature  and  nurture.  In  Piaget'*  view,  these 
contributions  must  be  conceived  functionally  and  dynamically  with  respect  to 
their  regulatory  control  over  various  mental  activities.  In  this  regard  Piaget's 
views  are  not  unlike  those  of  David  Rapaport  (1958)  who  spoke  of  "the  relative 
autonomy  of  the  ego,"  a  conception  which  may  help  to  introduce  Piaget’s  some¬ 
what  more  difficult  formulation.  Rapaport  argued  that  we  are  endowed  with 
some  mental  processes,  such  as  perception,  that  are  responsive  to  the  environ¬ 
ment  and  so  tend  to  guarantee  or  insure  a  certain  independence  of  the  mind  from 
the  domination  of  instinctual  drives.  Other  mental  processes,  such  as  fantasy, 
are  most  responsive  to  internal  forces  and  these  in  turn  guarantee  a  certain  in¬ 
dependence  of  the  mind  from  the  domination  of  the  environment.  The  presence 
and  activity  of  both  types  of  processes  thus  insures  that  the  mind  is  enslaved  neither 
by  the  environment  nor  by  drives  but  retains  a  "relative  autonomy”  from  both. 

Piaget's  view  (1967c)  is  roughly  similar.  He  argues  that  intelligence  is  an  ex¬ 
tension  of  biological  adaptation  which,  in  lieu  of  the  instinctive  adaptations  in 
animals,  permits  relatively  autonomous  adaptations  which  bear  the  stamp  not 
only  of  our  genetic  endowment,  but  also  of  our  physical  and  social  experience. 
On  the  plane  of  intelligence  we  inherit  the  processes  of  assimilation  (processes 
responsive  to  inner  promptings)  and  of  accommodation  (processes  responsive 
to  environmental  intrusions).  Assimilative  processes  guarantee  that  intelligence 
will  not  be  limited  to  passively  copying  reality,  while  accommodative  processes  in¬ 
sure  that  intelligence  will  not  construct  representations  of  reality  which  have  no 
correspondence  with  the  real  world.  To  make  this  functional  conception  of  the 
contributions  of  nature  and  nurture  to  intelligence  concrete,  let  us  consider  sev¬ 
eral  different  mental  abilities  which  are  differently  regulated  by  internal  and 
external  forces. 

If  we  look  at  imitation  (Piaget,  1951),  it  is  clear  that  it  is  largely  accommoda¬ 
tive  in  the  sense  that  it  is  most  responsive  to  environmental  influence  and  is  rela¬ 
tively  independent  of  inner  forces.  The  vocal  mimic,  for  example,  is  expert  to  the 
extent  that  he  can  capture  the  pitch,  timbre  and  inflections  of  his  model’s  voice 
and  to  the  extent  to  which  he  can  suppress  those  aspects  of  his  own  speech  which 
differ  from  the  model’s.  Play,  in  contrast,  is  largely  assimilative  in  that  it  it  most 
responsive  to  inner  needs  and  is  relatively  independent  of  environmental  influ¬ 
ence.  The  child  who  uses  a  stick  alternatively  as  a  gun,  as  an  airplane  and  as  a 
boat  has  responded  to  the  object  largely  in  terms  of  his  own  inner  needs  and  with 
a  relative  disregard  of  its  real  properties. 
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Between  the  two  extremes  of  imitation  and  play  is  intelligence  which  manifests 
a  balance  or  equilibrium  between  assimilative  and  accommodative  activities  and 
is  thus  relatively  autonomous  both  of  inner  and  outer  forces.  To  illustrate,  sup¬ 
pose  we  deduce,  from  the  premise  that  Helen  is  taller  than  Jane  and  that  Jane  is 
taller  than  Mary,  that  Helen  is  the  taller  of  three  girls.  We  have  in  so  doing  at¬ 
tained  a  new  bit  of  knowledge,  an  adaptation,  but  without  altering  the  elements 
involved  (assimilation  without  transformation  of  the  objects)  and  without  modi¬ 
fying  the  reasoning  processes  (accommodation  without  alteration  of  mental 
structures).  Reason,  or  intelligence,  is  thus  the  only  system  of  mental  processes 
which  guarantees  that  the  mind  and  the  environment  will  each  retain  its  integ¬ 
rity  in  the  course  of  their  interaction. 

Accordingly,  for  Piaget  as  for  Rapaport,  the  question  is  not  how  much  nature 
and  nurture  contribute  to  mental  ability,  but  rather  the  extent  to  which  various 
mental  processes  are  relatively  autonomous  from  environmental  and  instinctual 
influence.  Such  a  conception  is  functional  and  dynamic,  rather  than  substantive 
and  static,  because  it  deals  with  the  regulatory  activity  of  nature  and  nurture  up¬ 
on  various  mental  processes.  Those  processes  which  show  the  greatest  indepen¬ 
dence  from  environmental  and  interna)  regulation,  the  rational  processes,  are  the 
most  advanced  of  all  human  abilities.  It  is  for  this  reason  that  Piaget  reserves  for 
them,  and  for  them  alone,  the  term  intelligence. 

In  summary  then,  the  psychometric  and  Piagetian  approaches  to  intelligence 
differ  with  respect  to:  (a)  the  type  of  genetic  causality  which  they  presuppose; 
(b)  their  conceptions  of  the  course  of  mental  growth;  and  finally  (c)  the  man¬ 
ner  in  which  they  conceive  the  contributions  of  nature  and  nurture  to  intellec¬ 
tual  ability.  In  closing  this  section  on  the  differences  between  the  two  positions  I 
want  to  say  again  that  the  differences  arise  from  differences  in  perspective  and 
emphasis  and  are  not  contradictory  but  rather  complementary.  Both  the  psycho¬ 
metric  and  the  Piagetian  approaches  to  the  conceptualization  of  human  intelli¬ 
gence  provide  useful  starting  points  for  the  assessment  and  interpretation  of  hu¬ 
man  mental  abilities.  Let  us  turn  now  to  a  couple  of  practical  issues  related  to  the 
modification  and  stimulation  of  mental  abilities. 

Practical  Issues 

In  his  essay,  Jensen  has  tried  to  clarify  many  of  the  ambiguities  regarding  the 
nature  and  modification  of  intellectual  ability  and  to  put  down  some  of  the  myths 
and  misinterpretations  prevalent  with  regard  to  test  intelligence.  For  the  most 
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part,  I  find  myself  in  agreement  with  Jensen  and  in  this  section,  I  would  like  to 
discuss  two  practical  issues  related  to  the  modification  and  stimulation  of  intellec¬ 
tual  abilities  which  seem  to  involve  some  misinterpretation  of  the  Piagetian  posi¬ 
tion.  First,  Piaget's  insistence  upon  the  qualitative  differences  between  the  modes 
of  thinking  at  different  age  levels  has  been  wrongly  taken  to  suggest  the  need  for 
preschool  instruction  in  order  to  move  children  into  concrete  operational  stage 
more  quickly.  Secondly,  Piaget's  emphasis  upon  the  non-chance  or  self-directed 
nature  of  mental  development  has  mistakenly  been  taken  as  justification  for  the 
use  of  methods  such  as  "discovery  learning”  which  supposedly  stimulate  the 
child's  intrinsic  motivations  to  learn.  I  would  like,  therefore,  to  try  in  the  follow¬ 
ing  section  to  clarify  what  seems  to  me  to  be  the  implications  of  Piaget's  concep¬ 
tion  of  intelligence  for  preschool  instruction  and  for  the  implementation  of  in¬ 
trinsic  motivation. 

Preschool  Instruction 

There  appears  to  be  increasing  pressure  these  days  in  both  the  popular  and  pro¬ 
fessional  literature  for  beginning  academic  instruction  in  early  childhood,  i.e.,  from 
3  to  5  yean.  Bruner's  famous  statement  that  “We  begin  with  the  hypothesis  that 
any  subject  can  be  taught  effectively  in  some  intellectually  honest  form  to  any 
child  at  any  stage  of  development”  (Bruner,  196s,  p.  33)  as  well  as  the  work  of 
Hunt  (1961),  of  Bloom  (1964),  of  O.  K.  Moore  (1961),  of  Fowler  (1968),  and  of 
Skeels  (1966)  have  all  been  used  in  the  advocacy  of  preschool  instruction.  Indeed 
Piaget  and  Montessori  have  been  invoked  in  this  connection  as  well.  The  argu¬ 
ment  essentially  is  that  the  preschool  period  is  critical  for  intellectual  growth  and 
that  if  we  leave  this  period  devoted  to  fun  and  games,  we  are  lowering  the  in¬ 
dividual's  ultimate  level  of  intellectual  attainment.  Parental  anxiety  and  pressure 
in  this  regard  have  been  so  aroused  that  legislation  has  been  passed  or  is  pending 
for  the  provision  of  free  preschool  education  for  all  parents  who  wish  it  for  their 
children  in  states  such  as  New  York,  Massachusetts  and  California. 

What  is  the  evidence  that  preschool  instruction  has  lasting  effects  upon  mental 
growth  and  development?  The  answer  is,  in  brief,  that  there  is  none.  To  prove 
the  point  one  needs  longitudinal  data  on  adults  who  did  not  have  preschool  in¬ 
struction  but  who  were  equal  in  every  other  regard  to  children  receiving  such  in¬ 
struction.  With  the  exception  of  the  Montessori  schools,  however,  the  preschool 
instruction  programs  have  not  been  in  existence  long  enough  to  provide  any 
evidence  on  the  lastingness  of  their  effects.  Indeed,  most  of  the  earlier  work  on  the 
effects  of  nursery  school  education  (see  Goodenough,  1940,  and  Jones,  1934, 
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for  reviews  of  this  literature)  has  shown  that  significant  positive  effects  are  hard 
to  demonstrate  when  adequate  experimental  controls  are  employed.  It  is  interest¬ 
ing  that  no  one,  to  my  knowledge,  has  done  a  longitudinal  study  of  adult  Mon- 
tessori  graduates.  Have  they  done  better  in  life  than  children  from  comparable 
backgrounds  not  so  trained?  In  any  case,  it  is  such  unavailable  longitudinal  data 
that  is  crucial  to  the  proposition  that  the  preschool  period  is  a  critical  one  for  in¬ 
tellectual  development. 

I  am  sure  that  someone  will  object  at  this  point  that  studies  of  mental  growth 
such  as  those  of  Bloom  (1964)  suggest  that  half  of  the  individual's  intellectual 
potential  is  realized  by  age  four.  Does  this  not  mean  that  the  preschool  period  is 
important  for  intellectual  growth  and  that  interventions  during  this  period  will 
have  lasting  effects?  Not  necessarily,  if  we  look  at  the  facts  in  a  somewhat  differ¬ 
ent  way.  Bloom  writes,  "Both  types  of  data  suggest  that  in  terms  of  intelligence 
measured  at  age  17,  about  50%  of  the  development  takes  place  between  concep¬ 
tion  and  age  4,  about  30%  between  ages  4  and  8,  and  about  so%  between  8  and 
seventeen"  (Bloom,  1964,  p.  88).  Now  an  equally  feasible  implication  of  this 
statement  is  quite  in  contradiction  to  that  of  preschool  instruction:  the  child  has 
only  50%  of  his  intellectual  ability  at  age  4  but  80%  at  age  8,  why  not  delay  his 
education  three  years  so  that  he  can  more  fully  profit  from  instruction?  With  80% 
of  his  ability  he  is  Jikely  to  learn  more  quickly  and  efficiently  and  is  not  as  likely 
to  learn  in  ways  that  he  will  need  to  unlearn  later.  That  is  to  say,  without  stretch¬ 
ing  the  fact,  it  is  possible  to  interpret  the  Bloom  statement  as  implying  that  in¬ 
struction  should  not  be  introduced  into  the  preschool  program. 

Not  only  is  there  no  clear-cut  longitudinal  data  to  support  the  claims  of  the 
lastingness  of  preschool  instruction,  there  is  evidence  in  the  opposite  direction. 
The  work  cited  by  Jones  (1954)  and  by  Piaget  (1967b)  in  the  quotations  given 
earlier  in  this  paper  are  cases  in  point.  This  'vidence,  together  with  more  recent 
data  reported  in  Jensen's  paper,  suggest  a  negative  correlation  between  early 
physical  maturation  and  later  intellectual  attainments.  Animals  are  capable  of 
achieving  early  some  skills  (  a  dog  or  a  chimp  will  be  housebroken  before  a  child 
is  toilet  trained)  but  perhaps  at  the  expense  of  not  being  able  to  attain  other 
skills  at  all.  This  data  suggests  the  hypothesis  that  the  longer  we  delay  formal 
instruction,  up  to  certain  limits,  the  greater  the  period  of  plasticity  and  the 
higher  the  ultimate  level  of  achievement.  There  is  at  least  as  much  evidence  and 
theory  in  support  of  this  hypothesis  as  there  is  in  favor  of  the  early-instruction 
proposition.  Certainly,  from  the  Piagetian  perspective,  there  are  "optimal  pe¬ 
riods"  for  the  growth  of  particular  mental  structures  which  cannot  be  rushed. 
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Please  understand,  1  am  not  arguing  against  the  benefits  of  preschool  enrich¬ 
ment  for  children.  Even  preschool  instruction  may  be  of  value  for  those  disadvan¬ 
taged  children  who  do  not  benefit  from  what  Strodtbeck  (1967)  called  the  "hidden 
curriculum  of  the  middle  class  home."  What  I  am  arguing  is  that  there  is  no  evi¬ 
dence  for  the  long  term  effects  of  either  preschool  instruction  or  enrichment. 
Nursery  school  experience  most  assuredly  has  immediate  value  for  the  child  to 
the  extent  that  it  helps  him  to  appreciate  and  enjoy  his  immediate  world  to 
the  full  and  to  better  prepare  him  for  future  social  and  intellectual  activities. 
Everyone,  for  example,  recognizes  the  value  of  a  vacation  without  expecting  that 
it  will  produce  any  permanent  alterations.  Isn't  it  enough  that  we  lighten  the 
burdens  of  childhood  for  even  a  brief  period  each  day  without  demanding  at  the 
same  time  that  we  produce  permanent  results?  The  contributions  of  the  nursery 
school,  no  less  than  that  of  the  vacation,  do  not  have  to  be  long-lived  to  be  of  value. 

In  closing  the  discussion,  I  would  like  to  emphasize  another  side  to  this  issue  of 
preschool  instruction.  This  is  the  consideration  that  the  emphasis  on  preschool 
education  has  obscured  the  fact  that  it  is  the  elementary  school  yean  which  are 
crucial  to  later  academic  achievement.  It  is  during  these  years  that  the  child  learns 
the  basic  tool  subjects,  acquires  his  conception  of  himself  as  a  student  and  develops 
his  attitudes  towards  formal  education.  In  this  connection  it  might  be  well  to 
quote  a  less  publicized  finding  of  Bloom's  (1964)  study: 

We  may  conclude  from  our  results  on  general  achievement,  reading  comprehension  and 
vocabulary  development,  that  by  age  9  (grade  3)  at  least  50%  of  the  general  achieve 
roent  pattern  at  age  18  (grade  is)  has  been  developed  whereas  at  least  75%  of  the  pat* 
tern  has  been  developed  by  age  15  (grade  7).  (Bloom,  1964,  p.  105) 

With  respect  to  the  intellectual  operations  of  concern  to  Piaget,  similar  trends 
appear  to  hold  true.  While  children  all  over  the  world  and  across  wide  ranges 
of  cultural  and  socioeconomic  conditions  appear  to  attain  concrete  operations  at 
about  the  age  of  6  or  7  (Goodnow,  1969),  the  attainment  and  use  of  formal  opera¬ 
tions  in  adolescence,  in  contrast,  appear  to  be  much  more  subject  to  sociocul¬ 
turally  determined  factors  such  as  sex  roles  and  symbolic  proficiency  (Elkind, 
1961;  Elkind,  Barocas  ft  Rosenthal,  1968;  Goodnow  ft  Bethon,  1966).  Apparently, 
therefore,  environmental  variation  during  the  elementary  school  period  is  more 
significant  for  later  intellectual  attainments  of  the  Piagetian  variety.  In  short, 
there  is  not  much  justification  for  making  the  preschool  the  scapegoat  for  our 
failures  in  elementary  education.  Like  it  or  not,  the  years  from  six  to  twelve  are 
still  the  crucial  ones  with  respect  to  later  academic  achievement. 
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Motivation  and  Intellectual  Growth 

In  recent  years  there  has  been  an  increasing  recognition  among  psychologists  such 
as  Berlyne  (1965),  Hum  (1965),  and  White  (1959),  that  certain  mental  activ¬ 
ities  can  be  self-rewarding  and  do  not  have  to  be  externally  reinforced.  European 
writers  such  as  Piaget  (1954)  and  Montessori  (1964)  long  ago  recognized  the 
existence  of  "intrinsic  motivation"  (to  use  Hunt's  apt  phrase),  and  Montessori  in 
particular  gave  incomparable  descriptions  of  children  who  suddenly  discover 
they  can  read  and  proceed  to  read  everything  in  sight.  Piaget  (t967d)  too,  has 
argued  that  needs  and  interests  are  simply  another  aspect  of  all  cognitive  activities. 

Educators,  however,  in  their  efforts  to  capitalize  upon  this  intrinsic  motivation 
seem  to  have  missed  the  point  of  what  Montessori  and  Piaget  had  in  mind.  To 
maximize  intrinsic  motivation  and  to  accelerate  mental  growth  we  have  recently 
had  an  emphasis  upon  “learning  by  discovery"  and  upon  "interesting  reading 
materials"  and  so  on.  These  approaches  miss  the  point  because  they  assume  that 
intrinsic  motivation  can  be  built  into  materials  and  procedures  which  will  in 
turn  maximize  mental  growth.  But  as  Piaget  and  Montessori  pointed  out  (Elkind, 
1967)  intrinsic  motivation  resides  in  the  child  and  not  in  methods  and  procedures. 
It  is  the  child  who  must,  at  any  given  point  in  time,  choose  the  method  of  learn¬ 
ing  and  the  materials  that  are  reinforcing  to  him.  Without  the  opportunity  for 
student  choice  and  the  provision  of  large  blocks  of  time  in  which  the  child  can 
totally  engross  himself  in  an  activity,  the  values  of  intrinsic  motivation  will  not  be 
realized. 

Indeed,  I  am  very  much  afraid  that  by  the  time  most  children  have  reached 
the  third  or  fourth  grade  a  good  deal  of  their  intrinsic  motivation  for  learning 
has  been  stifled.  This  is  because  spontaneous  interest  follows  only  the  timetable 
of  the  child's  own  growth  schedule.  We  can  all  remember,  I  am  sure,  those  periods 
when  we  were  so  totally  immersed  in  an  activity  that  we  forgot  time,  food  and 
rest.  During  such  periods  we  are  at  our  creative  and  productive  best  and  after¬ 
wards  the  feeling  of  exhaustion  is  coupled  with  a  deep  sense  of  accomplishment. 
In  the  school,  however,  we  do  not  permit  children  to  become  totally  engrossed  in 
an  activity  but  rather  shuttle  them  from  activity  to  activity  on  the  hour  or  half 
hour.  The  result  is  what  might  be  called  intellectually  burned  children.  Just  as 
the  burned  child  shuns  the  fire  so  the  intellectually  burned  child  shies  away  from 
total  intellectual  involvement. 

How  is  this  condition  produced?  In  clinical  practice  we  often  see  children  (and 
adults)  who  are  unwilling  to  form  any  emotional  attachment.  In  the  history  of 
such  children  one  always  finds  a  series  of  broken  relationships  due  to  a  wide  vari- 
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ety  of  causes  including  the  death  of  parents  or  the  forced  separation  from  them. 
Such  children  have  learned  that  every  time  they  reached  out  and  became  emo¬ 
tionally  involved,  rejection,  hurt  and  misery  were  the  result.  Consequently  they 
prefer  not  to  get  involved  any  more  because  the  pain  and  anguish  of  still  another 
broken  relationship  is  just  too  high  a  price  to  pay  for  an  emotional  attachment. 
The  intellectually  burned  child  is  in  somewhat  the  same  position.  He  refuses  to 
become  totally  involved  in  intellectual  activities  because  the  repeated  frustration 
of  being  interrupted  in  the  middle  is  just  too  much  to  bear.  Our  lockstep  curric¬ 
ula,  thirty  minutes  for  this  and  an  hour  for  that,  have  the  consequence,  I  suspect, 
of  producing  children  who  shun  the  fire  of  intense  mental  involve  ment. 

Accordingly,  the  educational  practice  which  would  best  foster  intrinsically  mo¬ 
tivated  children  in  the  Piagetian  and  Montessori  sense  would  be  the  provision  of 
"interest  areas"  where  children  could  go  on  their  own  and  for  long  periods  of 
time.  Only  when  the  child  can  choose  an  activity  and  persist  at  it  until  he  is 
satiated  can  we  speak  of  true  intrinsically  motivated  behavior.  Where  such  inter¬ 
est  areas  and  time  provisions  have  been  made,  as  in  the  World  of  Inquiry  School 
in  Rochester,  New  York,  the  results  are  impressive  indeed.* 

In  summary  then,  the  Piagetian  conception  of  intelligence  provides  no  support 
either  for  those  who  advocate  formal  preschool  instruction  or  for  those  who  argue 
for  new  methods  and  materials  to  stimulate  intrinsic  motivation.  As  we  have  seen, 
there  is  no  evidence  as  yet  for  the  lastingness  of  preschool  instruction.  In  addition, 
intrinsic  motivation  seems  best  stimulated  by  allowing  the  child  to  engage  in  the 
activity  of  his  choice  for  unbroken  periods  of  time.  As  Jensen  has  so  rightly 
pointed  out,  if  we  really  want  to  maximize  the  effects  of  instruction,  it  does  not 
pay  to  blink  at  the  facts  whether  they  have  to  do  with  racial  or  socioeconomic 
differences  in  intelligence,  the  effects  of  preschool  instruction,  or  the  nature  of 
intrinsic  motivation. 

1  The  results  of  our  preliminary  evaluation  of  this  school  suggest  that  World  of  Inquiry  pupils 
are  significantly  higher  in  their  need  for  achievement  and  more  positive  in  their  self  evaluations 
than  are  their  matched  controls  (children  taken  from  the  waiting  list)  who  are  attending  ocher 
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Heredity,  Environment, 
and  Educational  Policy 


LEE  J.  CRONBACH,  Stanford  University 

Professor  Cronbach  accepts  some  but  by  no  means  all  of  Professor  Jensen's  empir¬ 
ical  conclusions.  In  the  following  review  he  indicates  some  research  that  bears 
on  their  points  of  disagreement.  Cronbach  suggests  that  such  distinctions  as 
Jensen’s  dichotomy  between  "Level  I"  and  "Level  II"  abilities  over-simplify  the 
many  dimensions  of  individual  differences,  and  he  disagrees  wish  the  educational 
policy  he  feels  is  implied  by  Jensen's  recommendations  for  education.  Beyond  this. 
Professor  Cronbach  poses  a  more  basic  question — "Intelligence  for  whatf'—a 
question  of  the  compatibility  of  current  social  aims  of  schooling  with  long  range 
changes  in  our  social  and  technological  structure. 

Professor  Jensen  is  among  the  most  capable  of  today's  educational  psychologists. 
His  research  is  energetic  and  imaginative.  In  the  present  paper,  an  impressive 
example  of  his  thoroughness,  I  am  sure  every  reader  has  had  my  experience  of 
encountering  valuable  information  in  areas  where  he  thought  himself  ou  cou- 
rant.  Unfortunately,  Dr.  Jensen  has  girded  himself  for  a  holy  war  against  “envi¬ 
ronmentalists,”  and  his  zeal  leads  him  into  over-statements  and  misstatements. 
Rather  than  list  the  points  where  Dr.  Jensen  and  I  agree,  and  those  where  we 
diverge,  let  me  begin  with  an  integrated  statement  of  my  view  on  the  major 
themes. 

I  do  not  doubt  that  performance— intellectual,  physical,  or  social— is  developed 
from  a  genotypic,  inherited  base.  The  organism,  as  it  evolves  prenatally  and  post- 

*  This  comment  was  prepared  under  support  from  the  U.  S.  Othce  of  Education,  but  the  views 
are  those  of  the  writer  only. 
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natally,  incorporates  energy  and  information.  What  the  person  does  with  an  ex¬ 
perience,  and  what  it  does  to  him,  depends  on  physical  structures  that  were  laid 
down  during  the  previous  years,  or  days,  of  his  existence.  Human  development  is 
a  cumulative,  active  process  of  utilizing  environmental  inputs,  not  an  unfolding 
of  genetically  given  structures  (Caspari,  1968). 

The  genetic  populations  we  call  races  no  doubt  have  different  distributions  of 
whatever  genes  influence  psychological  processes.  We  are  in  no  position  to  guess, 
however,  which  pools  are  “inferior.1*  Such  a  comparison  is  not  meaningful,  ex¬ 
cept  in  terms  of  the  probability  that  the  member  of  the  group  will  be  able  to  cope 
in  some  specific  way  with  some  specific  challenge,  after  he  has  developed  for  a 
specified  period  in  some  specified  environment. 

Darwin's  catchy  phrase,  “survival  of  the  fittest,**  has  misled  hereditarians  for  a* 
century.  A  genetic  factor  that  has  survival  value  in  one  environment  is  detri¬ 
mental  in  another.  Whatever  the  individual  genotype— barring  gross  defects— 
there  are  environments  in  which  he  will  develop  so  as  to  function  well  and  others 
in  which  he  will  develop  poorly.  For  another  genotype  these  effects  may  be  re¬ 
versed.  There  are  many  possible  educational  and  developmental  environments. 
At  any  age,  the  person  is  the  phenotypic  product  of  his  genotype  and  his  experi¬ 
ences  to  date;  this  phenotype  may  make  him  unready  to  profit  adequately  from 
the  treatments  now  established  for  persons  at  that  age.  He  might,  however,  be 
well  equipped  for  some  other  series  of  educational  procedures  we  could  devise. 

The  phrase  “improve  the  environment.**  born  of  the  enthusiasm  of  the  Social 
Darwinists,  has  misled  environmentalists  for  two  generations.  Environments  can¬ 
not  be  arrayed  from  good  to  bad,  rich  to  poor.  The  highly  stimulating  environ¬ 
ment  that  most  of  us  think  of  as  “rich*’  promotes  optimal  growth  for  some  per-  - 
sons  and  may  not  be  suitable  for  others.  Environments  can  be  varied  along  many 
dimensions,  and  the  optimum  with  respect  to  each  dimension  depends  on  the 
person’s  phenotype  at  a  given  time.  We  think  of  the  infant  as  deprived  when  he 
has  nothing  to  gaze  upon  but  a  blank  ceiling,  but  nothing  is  gained  by  making 
the  environment  so  richly  patterned  that  he  cannot  direct  his  attention.  The  pat¬ 
tern  that  holds  attention  varies  with  his  age  and  his  past  experience  (Fantz,  1961). 
An  information-laden  environment  is  rich,  in  some  sense;  but  the  right  amount 
of  redundancy  and  of  detail  depends  on  the  learner's  maturity.  Conditions  that 
make  more  information  available  may  create  an  overload  and  so  impair  learning 
(Wicklegren  and  Cohen,  196s).  How  much  stimulation  is  optimal,  how  much 
assistance,  how  much  external  monitoring  and  reinforcement,  how  much  pressure 
for  excellence,  how  much  of  the  conceptual,  and  how  much  of  the  concrete— 


these  depend  on  the  state  of  the  individual  and  indirectly  on  his  genotype.  The 
optimum  might  be  genetically  determined;  one  can  imagine,  for  example,  meta¬ 
bolic  differences  that  would  make  some  children  more  impulsive  than  others  and 
hence  in  need  of  a  more  calming  environment.  But  the  present  state  embraces 
biological  structures,  habits,  attitudes,  and  meaning  systems  that  are  the  residue 
of  a  long  series  of  transactions.  Some  of  them  are  transactions  of  genetically- 
determined  structures  with  the  environment,  but  more  are  transactions  of  the 
phenotype  at  a  given  moment  with  the  environment  of  that  moment. 

There  has  been  too'  much  blithe  optimism  about  our  ability  to  improve  the 
intellectual  functioning  of  the  slum  child  and  the  retarded  child.  Programs  of 
compensatory  education  seem  to  have  had  no  reliable  and  lasting  effect.  It  may 
have  been  a  sound  political  decision  to  launch  massive  compensatory  programs, 
if  only  as  a  token  of  public  concern.  But  far  more  was  promised  than  we  know 
how  to  deliver,  and  the  hectic  effort  has  drawn  energies  away  from  the  needed 
basic,  objective  research.  We  need  to  clarify  the  aims  of  the  programs  and  the 
hypotheses  on  which  the  experimental  programs  operate;  this  will  move  us  be¬ 
yond  argument  as  to  whether  disadvantaged  children  can  be  helped,  toward 
tested,  workable  plans  (Hess  &  Bear,  1968). 

There  are  two  ways  in  which  altered  environment  can  be  helpful,  and  these 
have  been  confused.  One  is  to  provide  an  optimal  maintenance  environment. 
That  is  how  we  promote  the  best  growth  of  a  plant;  we  select  its  planting  spot, 
fertilizer,  and  so  on  to  fit  its  requirements  and  maintain  them  throughout  its 
life.  This  is  likewise  our  way  of  overcoming  the  deficiency  of  the  PKU  child; 
we  modify  the  environment  by  means  of  a  special  maintenance  diet.  The  other 
is  to  provide  a  special  environment  for  a  brief  intervention  period,  in  the  hope 
that  the  person  will  be  brought  to  normal  readiness  for  the  conventional  envi¬ 
ronment  so  that  the  special  treatment  can  be  discontinued.  Remedial  inter¬ 
vention  can  supply  needed  skills,  alter  habits,  and  overcome  many  physical  de¬ 
fects.  Which  of  the  two  lines  of  attack  is  suited  for  the  problem  of  inaptitude  for 
the  existing  educational  environment  is  in  part  an  empirical  question. 

But  much  of  the  decision  rests  on  little-recognized  policy  issues.  The  inter¬ 
vention  treatment  intends  that  pupils  placed  in  it  shall  ultimately  complete  the 
regular  program  of  socialization  and  be  indistinguishable  as  a  group  fnan  those 
who  did  not  need  special  treatment.  I  am  sympathetic  with  the  objection  of 
Gordon  and  Wilkerson,  quoted  by  Jensen,  that  it  is  wrongheaded  to  try  to 
make  the  slum  child  fit  the  middle-class  stereotype,  as  child  or  adult.  But  educa¬ 
tion  must  have  a  clear  idea  of  its  intended  product.  If  we  are  to  bring  these  chil- 
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dren  to  j  self  respecting  adulthood,  we  muse  define  for  them  a  prospective  role 
that  has  at  leaM  as  great  a  value,  to  the  individual  and  to  society,  as  the  middie- 
dass  model  of  industry,  artit ulateness,  social  and  cultural  concern,  and  self 
regulation  So  one  protesting  against  nnddleclassness  has  gone  on  to  describe  a 
possible,  viable  so (ury  in  which  large  subsegments  of  society  have  radically 
ddfere/n  orientations  and  fuw  tions. 

Todays  discontent  is  a  clamorous  crisis  that  distracts  us  from  a  quieter,  yet 
more  ominous  r  mis- -the  bankruptcy  of  long-range  social  planning.  Lacking  vi¬ 
sions  of  what  society  might  become,  we  are  training  people  for  a  status  quo 
that  is  already  vanishing.  The  schools  are  committed  to  training  people  for  pro¬ 
duction,  responsibility,  creation,  and  leadership.  The  intervention  programs  seek 
to  offer  that  way  of  life  to  all.  But  the  fact  is  that  automation,  centralization,  com¬ 
plexity,  and  abundance  already  have  created  a  society  where  most  people  work 
less  and  less,  while  the  manager  and  the  professional  work  50  to  70  hours  per 
week.  Huxley's  beehive  World ,  where  a  few  highly  educated  persons,  condi¬ 
tioned  to  self-denial,  carry  the  productive  burden,  is  already  the  American  way  of 
life.  It  is  against  that  world— where  the  uptight  Alphas  are  the  slaves— that  our 
brightest  youth  are  protesting.  The  time  has  come  for  far  less  concern  with  the 
total  man-years  of  education  produced  by  our  system,  and  for  intensive  and  sober 
concern  with  the  capital  question,  “Intelligence  for  what?" 

It  is  hard  to  see  how  evidence  on  heritability  provides  a  base  for  social  policy. 
It  is  surely  humane  policy— without  regard  to  questions  of  heritability— to  facili¬ 
tate  birth  control.  It  is  inconceivable  that  we  will  scale  welfare  payments  to 
penalize  the  child  in  a  large  family.  I  hope  it  is  inconceivable  that  data  on  hered¬ 
ity — whether  of  the  individual  or  the  group — will  persuade  us  that  some  chil¬ 
dren  should  be  taught  concepts,  some  taught  rote  verbal  associations,  and  some 
taught  how  to  change  tires.  Jensen  seems  to  argue  that  the  disadvantaged  should 
be  taught  by  rote  methods.  But  the  cut-and-dried  answers  that  can  be  learned  by 
rote  are  not  the  answers  that  one  needs  if  he  is  to  cope  with  a  changing  world  and 
to  live  an  appreciative  and  expressive  life.  The  proper  and  necessary  strategy  is 
to  find  alternative  means  of  bringing  all  children  as  far  as  we  can  toward  self- 
fulfillment.  Under  our  present  conception  of  the  good  life  we  cannot  set  goals  of 
entirely  different  character  for  different  pupils.  It  is  regrettable  that  Jensen  says 
little  about  the  policies  he  would  expect  us  to  follow  if  we  accepted  his  empirical 
conclusions. 

On  the  scientific  side,  it  is  vital  to  break  away  from  such  stereotyped  terms  as 
“intelligence"  and  “learning  ability."  There  is  a  spectrum  of  performances, 
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ranging  from  crystallized,  overlearned  routines  to  fluid  information-processing, 
often  referred  to  as  g  (Cronbach,  1969).  Fluid  ability  is  measured  in  tests  like  the 
maze,  the  matrix  or  figure  analogies,  block  design,  and  embedded  figures;  Jen¬ 
sen's  "Level  11"  abilities  involve  it.  Crystallized  abilities  are  diverse  and  specific: 
spelling  of  -gn  words,  handling  of  subjunctive  clauses,  etc.  In  schools  as  they  now 
are,  success  is  best  predicted  by  taking  inventory  of  the  relevant  crystallized  abili¬ 
ties  with  which  the  pupil  starts  the  year.  The  verbal  "intelligence”  test  succeeds 
as  a  predictor  primarily  because  it  reflects  concrete  achievements.  A  child  with 
average  fluid  ability  and  low  crystallized  ability  is  likely  to  do  poorly;  we  have 
never  succeeded  in  devising  a  mass  educational  program  in  which  such  a  child 
is  likely  to  achieve  average  success.  Analytic  ability  should  be  a  resource  on 
which  education  builds,  and  as  of  now  it  is  not. 

Because  learning  abilities  are  plural,  they  are  not  adequately  conceptualized 
by  Jensen's  Level  I-Level  II  system.  Many  processes  contribute  to  effective  learn¬ 
ing;  some  are  under  conscious  control  or  trainable,  and  some  not.  Which  pro¬ 
cesses  are  required  depends  on  what  is  being  learned  and  what  kind  of  instruc¬ 
tion  is  employed.  At  times,  striking  differences  in  "ability"  can  be  overcome  very 
simply.  Lower-class  children  are  inferior  in  paired-associate  learning,  according 
to  many  studies— no  doubt  the  task  would  have  a  fairly  substantial  heritability  (H) 
index.1  But  simply  coaching  the  lower-class  children  to  make  up  "meaningful" 
associations  for  the  word  pairs  brought  them  up  to  the  middle-class  rate  of 
learning.  This  finding,  coming  from  Jensen  and  Rohwer  (1965),  seems  to  con¬ 
tradict  what  Jensen  says  in  this  paper.  It  is  at  least  possible  that  on  the  Glasman 
"Level  11"  task  (recall  of  objects  that  can  be  conceptually  clustered)  the  lower- 
class  children  could  overtake  the  middles  if  made  aware  of  the  usefulness  of 
analysis.  Indeed — stop  the  presses! — a  brand-new  study  seems  to  demonstrate  clean-' 
ly  that  very  simple  instruction  does  overcome  initial  weakness  on  the  Glasman 
task  (Moely  et  al.,  1969).  Capability  is  not  at  issue  when  a  child  does  not  call 
upon  an  ability  he  possesses. 

As  to  heritability,  there  is  less  here  than  meets  the  eye.  The  term,  though 
standard  in  genetics,  is  mischievous  in  public  discussion,  for  it  suggests  to  the  un¬ 
wary  that  it  describes  the  limit  to  which  environmental  change  can  be  influen¬ 
tial.  Not  so.  The  H  index  describes  a  certain  population,  having  a  certain  gene 
pool  and  having  developed  in  a  certain  range  of  environments.  (There  are  some 

'  Heritability  is  “a  population  statistic,  describing  the  relative  magnitude  of  the  genetic  com¬ 
ponent  (or  set  of  genetic  components)  in  the  population  variance  of  the  characteristic  in  ques¬ 
tion."  (Jensen,  p.  4a).  Cf.  Jensen  pp.  41-4}  for  a  formal  definition  of  the  term— ed. 
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treacherous  assumptions,  well  explained  by  Huntley,  1966;  the  most  critical  of 
these  is  that  environments  are  distributed  at  random  over  the  various  genotypes. 
But  even  if  one  made  alternative  assumptions,  the  H  value  would  surely  remain 
above  0.50,  and  it  is  hard  to  see  how  moderate  changes  in  the  index  would  alter 
one's  social  policy.)  A  phenotype  that  is  100  percent  heritable  is  not  affected  by 
the  variations  among  existing  environments.  But  introduce  a  "mutant"  environ¬ 
ment,  and  H  will  change;  this  is  exactly  what  happened  in  the  case  of  PKU— a 
direct  genotype-phenotype  link  was  broken.  Likewise,  note  the  report  of  Osborne 
and  Gregor  (1966)  that  a  certain  type  of  spatial  test  has  an  H  value  of  0.89,  along¬ 
side  the  finding  (Brinkmann,  1966)  that  as  soon  as  someone  made  an  effort  to 
train  for  this  kind  of  ability,  scores  were  increased  by  large  amounts.  The  influ¬ 
ence  of  environment  on  a  trait  with  high  H  is  also  dramatically  apparent  to  the 
American  Fulbrighter  of  average  height  who  finds  large  numbers  of  today's 
Japanese  youth  towering  over  him.  Pool  the  heights  of  1940  Japanese  and  1970 
Japanese  in  a  single  calculation,  and  H  will  be  quite  a  bit  lower  than  it  is  in 
either  group  alone.  In  most  cultures  mental-test  scores  show  similar  generation- 
to-generation  gains  attributable  to  environment. 

Attention  should  be  directed  to  Jensen's  remark  that  environment  does  not 
affect  stature  above  the  level  that  includes  "minimal  daily  requirements  of 
minerals,  vitamins,  and  proteins”  (p.  60).  But  that  is  the  point.  Nutritional  sci¬ 
ence  now  tells  us  to  include  certain  chemical  substances  in  the  diet;  these  give 
heredity  something  to  work  with.  You  do  not  increase  stature  two  inches  in  a 
generation  just  by  providing  more  and  more  rice.  You  do  not  increase  mental 
ability  just  by  providing  more  stimulation.  Analytic  research  will  in  due  time 
specify  the  needed  ingredients  in  an  educational  diet. 

The  heritability  index  of  0.80  is  impressive,  but  it  is  less  discouraging  than 
Jensen  implies;  environments  of  the  sort  we  now  have  can  improve  ability,  if  we 
can  choose  the  environment  to  fit  the  individual  instead  of  relying  on  fortuitous 
correspondences.  A  brief  technical  sortie  will  put  a  new  light  on  the  index  of 
0.80.  Think  of  an  "expected  IQ”-— the  hypothetical  average  IQ  of  a  thousand 
persons  having  identical  genes,  who  have  been  assigned  at  random  to  environ¬ 
ments.  Assume  that  all  IQs  are  "true"  scores,  perfect  measures.  Starting  with 
Jensen’s  H  value,  the  correlation  of  individual  IQ  with  expected  IQ,  over  the 
population,  is  (0.80)1/*  The  standard  error  of  estimate  for  individual  IQ  is  approxi¬ 
mately  [200(1— o.8o)]1/a  or  6.3.  Hence  persons  having  the  same  genes  are  distrib¬ 
uted  over  an  IQ  range  of  more  than  25  points.  With  run-of- the  statistics  cases 
and  within  the  range  of  present  environments,  the  individual  who  draws  an 
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environment  fitted  to  hit  genotype  develops  an  IQ  some  6  points  better  than  the 
expected  IQ  (or  that  genotype,  and  it  or  more  points  better  than  does  one  who 
is  unlucky  in  the  draw.  If  an  effect  of  this  tire  could  be  brought  under  control 
and  applied  population-wide,  it  would  surely  be  economically  and  culturally 
beneficial. 

It  it  necessary  to  deal  tum>  trily  with  a  number  of  aspects  of  the  paper.  I  have 
detected  substantial  distortion  in  Jensen's  report  of  some  research,  and  I  must 
therefore  wam  the  reader  against  accepting  his  summaries.  Selective  breeding 
studies  are  a  case  in  point;  Jensen  says  that  "maze  learning  ability”  can  be  bred 
(p.  30).  But  Anastasi,  interpreting  the  same  data,  emphasizes  that  the  superiority 
of  the  selected  stock  was  not  due  to  any  superior  "learning  ability"  (1958,  p.  91). 
In  fact,  some  of  the  studies  were  carried  out  precisely  to  demonstrate  that  breed¬ 
ing  selects  on  particular  temperamental  traits  that  facilitate  learning  under  one 
condition  and  impede  it  under  others.  The  maze  learning  superiority  of  the 
Tryon  strains  was  specific  to  one  kind  of  maze  under  one  kind  of  incentive.  I 
particularly  invite  the  reader’s  attention  to  John  Paul  Scott's  eloquent  attack  on 
the  idea  of  a  general  inherited  learning  ability  (see  Rosenblith  and  Allinsmith, 
196$,  pp.  54-57),  since  Jensen  cites  Scott  as  if  Scott  endorsed  such  an  idea  (p.  30). 

Jensen  is  severe  with  studies  that  encourage  the  belief  that  the  retarded  and  the 
disadvantaged  can  be  helped.  He  is  right  to  be  critical  of  many  of  the  studies  that 
claim  oositive  results.  He  could  well  have  cited  the  Ziglei -Butterfield  (>968)  dem¬ 
onstration  that  simple  increases  in  motivation  for  the  test  account  adequately 
for  most  reported  before-and-after  differences  in  preschool  children.  He  could 
justly  have  been  more  severe  in  disposing  of  the  Rosenthal-Jacobsen  study— 
which  purports  to  find  evidence  that  giving  the  teacher  mental-test  data  biases 
the  teacher's  handling  of  the  pupil.  He  gives  excellent  advice  (pp.  96  ff.)  on  the 
design  of  evaluative  studies.  So  far,  so  good.  But  when  he  cites  the  Wheeler  study 
of  a  gain  in  IQ  following  the  opening  of  the  Tennessee  hills  to  the  modern 
world,  around  1930,  he  goes  out  of  his  way  to  say,  “The  decline  in  IQ  from  age  6 
to  age  16  was  about  the  same  in  1940  (from  103  to  80)  as  in  1930  (from  95  to  74).” 
More  accurately,  the  16-yearolds  declined  from  95  at  age  6  in  1930  to  80  in  1940. 
These  adolescents  were  dropping  behind  the  norm  group,  most  likely  because 
their  schooling  was  not  up  to  that  of  the  norm  group.  Jensen  notes  (p.  17)  that 
Bloom  summarizes  age-to-age  correlations  of  mental-test  scores.  It  seems  to  me 
that,  having  introduced  this  source,  Jensen  was  obligated  to  disclose  that  Bloom 
gives  these  data  an  interpretation  opposite  to  Jensen's.  Bloom  sees  the  gains  (tom 
year  to  year  in  test  scores  as  random  and  unpredictable,  hence  due  to  external 
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events  and  not  inheritance.  (This  is  one  of  several  alternative  interpretations 
that  fit  the  data.) 

There  is  plentiful  evidence  that  late  blooming  occurs,  i.e.,  that  some  persons 
rise  dramatically  in  their  relative  position  even  as  late  as  adolescence.  To  label 
these  important  effects  as  a  “regression"  effect  (p.  99)  neither  explains  nor 
diminishes  them.  There  is  a  trivial  regression  effect,  arising  from  sheer  error  of 
measurement  on  the  earlier  test;  but  most  reports  on  large  IQ  changes  indicate 
that  the  relatively  low  initial  status  was  confirmed  by  several  tests.  Whenever 
prediction  is  imperfect  because  something  has  really  happened  between  pre¬ 
test  and  post-test,  there  is  some  tendency  for  regression  toward  the  mean,  but 
that  is  no  more  that;  a  paraphrase  of  the  obvious:  likely  events  happen  more 
often  than  rare  events. 

Jensen  accuses  writers  on  education  of  underplaying  or  denying  the  role  of 
heredity.  Some  of  this  bias  does  exist,  bur  Jensen  is  unfair.  He  does  not  quote 
the  writers  in  psychology  and  education  who  do  devote  space  to  heredity.  And  he 
docs  not  sec  that,  in  writings  for  educators,  it  is  pointless  to  stress  heredity.  The 
educator’s  job  is  to  work  on  the  environment;  teaching  him  about  heredity  can 
do  no  more  than  warn  him  not  to  expect  easy  victories.  Heritability  of  individual 
differences  is  not  his  concern.  Even  if,  after  education,  rankings  in  ability  were  to 
correlate  perfectly  with  some  measure  on  the  pupil’s  ancestors,  the  educator 
ought  to  be  providing  the  best  possible  instruction  he  can  for  every  pupil  he 
faces.  To  be  sure,  the  educator  who  makes  policy  has  to  decide,  in  allocating 
resources,  whether  to  put  more  resources  on  the  laggards  or  on  the  leaders,  but 
this  decision  has  to  be  based  on  a  judgment  about  utilities.  The  same  considera¬ 
tions  enter  this  judgment,  whether  we  assume  zero  heritability  or  perfect  heri¬ 
tability. 

Let  me  be  telegraphic  in  disposing  of  some  further  reservations.  Jensen  states 
that  “while  fluid  intelligence  attains  its  maximum  level  in  the  late  teens  and  may 
even  begin  to  decline  gradually  shortly  thereafter,  crystallized  intelligence  con¬ 
tinues  to  increase  gradually  with  the  individual's  learning  and  experience  all  the 
way  up  to  old  age”  (p.  13).  I  do  not  believe  there  is  adequate  evidence  to  offer  a 
conclusion  as  to  the  trend  of  fluid  ability  with  age.  On  another  point,  Jensen 
protests  that  we  should  not  "reify  g  [general  intelligence]  as  an  entity”  (p.  9),  but  it 
seems  to  me  that  he  does  so,  especially  as  he  begins  to  insist  that  it  is  a  “biolog¬ 
ical  reality”  (p.  19).  Fluid  ability  is  demonstrated  through  a  complex  set  of 
acts:  attending,  analyzing,  encoding,  transforming,  etc.  The  process  is  not  uni¬ 
tary  even  though  the  processes  tend  to  be  acquired  through  the  same  activities 
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and,  10,  to  be  correlated.  Later  Jenien  concur*  in  Zigler'i  criticism  of  "unbridled 
environmentalists"  in  whose  writing  "the  concept  of  capacity  is  treated  as  a 
dirty  word"  (p.  19).  But  "capacity"  is  a  dirty  word,  incapable  of  being  given 
meaning  and  overwhelmingly  capable  of  confusing  discussions.  It  and  all  words 
like  it  refer  to  nothing  but  an  expectancy  under  present  circumstances.  Intellec¬ 
tual  capacity  is  continually  being  expanded  by  technological  devices.  Perhaps 
Zigler  and  Jensen  will  protest  that  the  computer  has  not  really  increased  man's 
mathematical  capacity  (though  he  now  can  solve  in  a  day  problems  that  once 
took  a  lifetime).  Do  they  not  admit  that  the  long-ago  invention  of  a  spoken  lan¬ 
guage  increased  “capacity"?  And  if  so,  where  can  they  draw  a  line? 

Jensen  does  not  present  clearly  the  important  concepts  of  covariance  and  inter¬ 
action  (pp.  38  If.).  Covariance  exists  whenever  persons  of  a  certain  genotype 
experience  anything  other  than  a  random  selection  of  the  environments;  nothing 
about  matching  “good"  environment  to  "good"  heredity  is  implied.  Interaction 
exists  when  a  difference  in  treatments  produces  one  difference  in  outcomes  in 
persons  of  one  genotype,  and  some  other  difference  in  outcomes  with  a  sec¬ 
ond  genotype.  Jensen  offers  as  an  example  of  interaction  the  possibility  that 
genetically  different  individuals  will  gain  different  amounts  of  weight  when 
given  the  same  number  of  calories.  "Their  constitutions  cause  them  to  metab¬ 
olite  the  same  intake  differently"  (p.  40).  This  is  a  poor  example.  One  might 
paraphrase  to  say  that  Jensen  thinks  children  who  inherit  good  g  “metabolite 
exactly  the  same  environmental  intake  quite  differently"— but  his  calculations 
lake  that  as  a  main  effect  of  heredity. 

Finally,  Jenien  denies  that  there  is  severe  deprivation  in  the  home  of  the  slum 
child  (p.  61).  I  am  no  authority  in  these  matters,  but  I  have  heard  descriptions— 
e.g.,  of  small  girls  locked  into  an  apartment  to  keep  them  from  the  dangers  of 
the  street— that  seem  to  qualify  as  severe  deprivation.  Bronfenbrenner  (1967) 
asserts  that  the  presence  of  severe  deprivation  in  Negro  homes  is  "an  unwelcome 
but  nonetheless  inexorable  reality."  In  addition  to  "the  indifference  and  hostility 
of  the  white  community,"  he  believes  that  the  child-rearing  practices  of  Ameri¬ 
can  Negroes  are  "stubborn  obstacles  to  achieving  quality  and  equality  in  educa¬ 
tion"  (p.  910).  Jensen  himself  defines  brilliantly  a  large  part  of  what  a  child  must 
learn  before  he  is  ready  to  participate  effectively  in  presentday  schooling  (p.  7); 
the  Negro  child  is  often  not  given  that  training  (Hess  fc  Shipman,  1969). 

It  will  be  apparent  that  Dr.  Jensen  and  1  agree  on  many  fundamentals.  With 
regard  to  policy,  we  both  believe  that  every  intervention  program  has  to  stand 
on  its  demonstrated  merits.  I  would  not  ask  that  it  "raise  the  IQ,"  but  I  would 
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ask  that  it  raise  readiness  for  schooling  or  promote  intrinsically  valuable  achieve¬ 
ment.  We  both  urge  that  new  kinds  of  instruction  be  devised  to  fit  diverse  pat¬ 
terns  of  ability.  One  goal  of  instruction,  in  my  opinion,  should  be  to  develop 
fluid  ability  and  conceptual  learning  ability.  The  undoubted  significance  of  hered¬ 
ity  must  not  deter  researchers  from  trying  to  design  procedures  that  will  do  this. 
Impossible  things  are  happening  every  day. 

References 

Auastasi,  A.  Differential  psychology  (3rd  edition).  New  York:  Macmillan,  1958. 

Brinkman,  E.  H.  Programmed  instruction  as  a  means  of  improving  spatial  visualization. 

Journal  of  Applied  Psychology,  1966,  50,  179-184. 

Bronfcnbrenner,  U.  The  psychological  costs  of  quality  and  equality  in  education.  Child 
Development,  1967,  S8,  909-925. 

Caspari,  Ernst.  Genetic  endowment  and  environment  in  the  determination  of  human 
behavior:  Biological  viewpoint.  American  Educational  Research  Journal ,  1968,  5, 43*56. 
Cronbach,  Lee  J.  Essentials  of  psychological  testing  (3rd  edition).  New  York:  Harper 
Sc  Row,  1969.  In  press. 

Fantz,  R.  L.  The  origin  of  form  perception.  Scientific  American,  204:5,  May,  1961,  66-72. 
Hess,  Robert  D.  Sc  Bear,  Roberta  M.  (Eds.).  Early  education.  Chicago:  Aldine,  1968. 

Hess,  Robert  D.  Sc  Shipman,  Virginia  C.  Early  experience  and  the  socialization  of  cog¬ 
nitive  modes  in  children.  Child  Development,  1965,  36,  869-886. 

Huntley,  R.  M.  C.  Heritability  of  intelligence.  In  J.  E.  Meade  Sc  A.  $.  Parker  (Eds.). 
Genetic  and  environmental  factors  in  human  ability.  Edinburgh:  Oliver  k  Boyd,  1966, 
pp.  201-218. 

Jensen,  Arthur  M.  Sc  Rohwer,  W.  D.,  Jr.  Syntactical  mediation  of  serial  and  paired- 
associate  learning  as  a  function  of  age.  Child  Development,  1965,  36,  601-608. 

Moely,  Barbara  E.,  Olson,  Frances  A.,  Halves,  Terry  G.,  k  Flavell,  J.  H.  Production 
deficiency  in  young  children's  clustered  mall.  Developmental  Psychology ,  1,  1969, 
35-39* 

Osborne,  $.  T.,  Sc  Gregor,  A.  J.  The  heritability  of  visualization,  perceptual  speed,  and  ' 
spatial  orientation.  Perceptual  and  Motor  Skills,  1966,  23,  379-390. 

Rosenblith,  Judy  F.,  Sc  Allinsmith,  Wesley.  The  causes  of  behavior  (tnd  edition).  Boston: 
Ally n  Sc  Bacon,  1966. 

Wicklegren,  W.  Sc  Cohen,  D.  H.  An  artificial  language  and  memory  approach  to  concept 
attainment.  Psychological  Report#,  196a,  11,  815-827. 

Zigler,  E.  Sc  Butterfield,  Earl  C.  Motivational  aspects  of  changes  in  IQ  test  performance 
of  culturally  deprived  nursery  school  children.  Child  Development,  1968,  39,  1-14. 


199 


664 


A  Letter  from  the  South 


WILLIAM  F.  BRAZZIEL,  Virginia  State  College 

This  letter  came,  in  its  earliest  form,  even  before  subscribers  had  received  their 
copies  of  the  Winter  issue.  Mr.  Brauiel  had  been  following  the  Jensen  controversy 
ever  since  Dr.  Jensen  spoke  to  the  American  Educational  Research  Association  in 
ip68.  When  news  of  the  Harvard  Educational  Review  article  reached  Mr.  Brauiel 
through  local  publicity  (newspapers  and  the  coverage  in  U.  S.  News  and  World 
Report)  the  correspondence  printed  below  began.  In  subsequent  issues  of  ihe  Re¬ 
view  we  expect  to  print  further  letters  and  comments  from  our  readers. 

Sirs: 

Thirteen  years  ago  plaintiffs  brought  suit  in  Federal  District  Court  to  integrate 
the  Ix>uisiana  public  schools.  The  main  argument  of  the  defense  attorneys  and 
the  superintendent  of  public  instruction  was  that  "white  teachers  could  not  un¬ 
derstand  the  Nigra  mind”  and,  therefore,  would  not  be  able  to  teach  them  effec¬ 
tively  in  integrated  classrooms.  The  defense  quoted  heavily  from  the  theories  of 
white  intellectual  supremacy  as  expounded  by  Henry  Garrett  and  Audrey  Shuey 
Last  week,  a  scant  five  days  after  Arthur  Jensen  made  headlines  in  Vitginia 
papers  regarding  inferiority  of  black  people  as  measured  by  IQ  tests,  defense 
attorneys  and  their  expert  witnesses  fought  a  suit  in  Federal  District  Court  to 
integrate  Greensville  and  Caroline  County  schools.  Their  main  argument  was 
that  "white  teachers  could  not  understand  the  Nigra  mind"  and  that  the  Nigra 
children  should  be  admitted  to  the  white  schools  on  the  basis  of  standardized  tests. 
Those  who  failed  to  make  a  certain  score  would  be  assigned  to  all  black  remedial 
schools  where  "teachers  who  understood  them  could  work  with  them."  The  de¬ 
fense  in  this  case  quoted  heavily  from  the  theories  of  white  intellectual  supremacy 
as  expounded  by  Arthur  Jensen. 
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It  will  help  not  one  bit  for  Jensen  or  the  HER  editorial  board  to  protest  that 
they  did  not  intend  for  Jensen’s  article  to  be  used  in  this  way.  For  in  addition  to 
superiority  in  performing  conceptual  cluster  tricks  on  test  sheets,  the  hard  line 
segregationist  is  also  vastly  superior  in  his  ability  to  bury  qualifying  phrases  and 
demurrers  and  in  his  ability  to  distort  and  slant  facts  and  batter  his  undereducated 
clientele  into  a  complete  state  of  hysteria  where  race  is  concerned. 

Jensen  and  the  HER  editorial  board  will  modestly  admit  that  they  have  su¬ 
perior  intellects  and  I  am  sure  they  realized  the  consequences  of  their  actions. 
Questions  now  arise  as  to  why  they  decided  to  raise  this  issue,'  in  this  way,  and 
at  this  time. 

Fortunately,  doubts  about  the  ability  of  black  and  yellow  people  to  master  war, 
finance,  science  and  technology  are  waning  rapidly  in  both  white  and  black 
minds.  The  imprecision  of  standardized  testing  is  now  clear  to  most  literate  people 
and  the  criminal  use  to  which  they  are  put  in  schools  is  also  becoming  clearer. 
Black  history  has  made  people  aware  that  white  people  did  not  give  America  such 
things  as  the  stoplight,  the  shoe  last,  heart  operations  and  sugar  refining  but  that 
black  people  did  this.  That  John  Smith  did  not  develop  corn  and  tobacco  but 
learned  to  grow  these  crops  from  the  Indians.  And  the  beat  goes  on.  People  are 
now  witnessing  with  their  very  eyes  the  fact  of  black  youth  finally  given  a  half 
of  a  chance  at  education  and  jobs  and  being  able  to  make  exotic  formulas  for 
bombs  and  napalm  as  well  as  anyone  else.  As  a  result  of  all  of  this,  I  think  the 
present  set-to  might  be  the  last  go-round  for  white  supremacy  psychological  theory. 

I  would  hope  the  Jensenites  could  alter  their  stance  and  approach  and  try  to 
bring  some  good  out  of  this  situation  after  all.  They  might  work  their  way  out 
of  ethnic  learning  styles  by  broadening  their  research  to  include  all  ethnic  groups. 
We  have  some  rather  learned  men  in  our  area  who  believe  that  English-Americans 
are  atop  the  pyramid  of  abstract  learning  abilities  with  Welsh,  German,  French, 
Belgian,  Norwegian,  Swiss,  Finnish,  Danish  and  Swedish  occupying  the  next  nine 
rungs  in  the  order  listed.  After  the  top  ten  have  been  given  their  just  due,  these 
gentlemen  give  a  smattering  of  attention  to  the  rest  of  Europe  and  proceed  to 
ignore  the  rest  of  the  world.  The  Jensenites  might  try  to  clear  this  up  in  some 
way.  They  might  even  look  into  intra-group  differences  within  the  top  ten.  I 
would  suspect  that  many  would  be  found  and  that  it  would  be  healthy  to  make 
this  known  at  professional  meeting},  in  the  journals  and  in  the  news  media. 

We  also  have  a  religious  wing  in  this  group  who  suspect  that  English-American 
children  who  are  brought  up  in  Southern  Baptist  churches  perceive  things  dif¬ 
ferently  and  might  really  deserve  the  top  spot  upon  the  pyramid.  Southern- 
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English-American-Episcopalians  regard  these  assertions  with  a  great  deal  of  amuse¬ 
ment.  But  who  really  knows?  We  all  will  if  the  ethnic  learning  line  of  research 
is  extended  logically  to  include  every  possible  ethnic,  regional  and  religious  stock. 

Also  in  the  status  research  vein,  we  need  research  on  the  effects  of  racism  and 
caste  status  on  learning.  The  Jensenites  can  provide  this  by  following  Robert 
Coles  and  others  around  in  Mississippi  and  South  Carolina  to  study  the  parasitic 
worm  and  starvation  situation  among  black  children.  Autopsies  of  a  few  who 
died  might  yield  valuable  evidence  on  the  brain  damages  wrought  by  malnourish- 
ment.  The  team  could  change  themselves  into  black  people  ala  John  Griffin  and 
run  the  hostility  gauntlet  as  they  tried  to  find  some  information  in  the  local 
library.  Or  the  hilarity  gauntlet  as  they  made  application  for  a  professional  or 
skilled  job.  They  could  fly  as  black  men  to  Boston  or  Oakland  and  make  the 
same  applications  to  the  craft  union  nearest  the  airport.  Or  they  could  try  to  get 
a  tenured  appointment  in  the  Harvard  Graduate  School  of  Education,  or  a  spot 
on  the  HER  editorial  board,  or  simply  a  rank  higher  than  assistant  professor 
among  the  7,000  member  Harvard  faculty. 

The  Jensenites  could  give  the  same  black  injections  to  their  children,  enroll 
them  in  a  different  school  and  record  what  happens  to  them.  Children  learn  effi¬ 
ciently  if  listening,  reading,  discussion,  peer-group  interaction,  library  resources 
and  teacher-pupil  interaction  are  all  used  efficiently.  The  investigators  might  be 
very  interested  in  the  change  in  quality  in  the  last  four  areas  for  their  now  black 
off-spring  and  to  see  who  is  to  blame  and  how  the  situation  can  be  improved.  To 
add  a  spicy  dimension,  low  IQ  scores  could  be  substituted  in  the  transfer  folders. 

Creation  of  multi-ethnic  and  multi-racial  tests  would  also  be  a  method  of  bring¬ 
ing  some  good  out  of  the  situation.  If  the  only  way  to  make  exactly  the  same  score 
on  test  items  is  to  be  of  the  same  race,  economic  class,  ethnic  stock,  and  religious 
persuasion  as  the  committee  that  developed  the  instrument,  then  we  either  must 
make  intensive  efforts  to  inter-marry,  redistribute  income  and  institute  religious 
purges  and  programs  in  this  country  or  we  must  try  to  integrate  more  multi-racial 
and  multi-ethnic  material  into  the  instruments.  Said  in  the  words  of  Dr.  Nathan 
Wright,  the  Newark  black  power  theorist,  we  must  try  to  "dehonkify"  the 
instruments. 

Or  we  might  decide  that  making  exactly  the  same  score  is  not  important  for  all 
races  and  religions  and  come  up  with  an  Ethnic  Success  Quotient  for  tesu  based 
on  validation  studies  of  all  of  the  hypcnated  groups  we  are  going  to  study.  Un¬ 
der  such  a  system  a  Richmond  born,  Episcopalian,  of  English  stock,  from  a  family 
with  an  income  of  $is,ooo  would  be  declared  below  average  if  his  Binet  score 
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was  below  iso.  A  score  of  100  would  relegate  him  to  success  quotient  oblivion  as 
a  low  normal.  The  Beaufort  County,  S.  C.  black  children  with  worms  might  have 
a  success  quotient  of  90  based  on  performance  of  adults  from  this  sort  of  situation 
who  somehow  scrambled  up  the  ladder.  A  black  100  score  in  this  county  would 
indicate  a  ESQ  of  potential  genius. 

Finally,  in  this  vein,  the  Jensenites  might  make  their  most  important  contribu¬ 
tion  if  they  could  somehow  join  with  Earl  Schaefer  of  the  National  Institutes  of 
Health  and  others  at  the  Universities  of  Florida,  Western  Michigan,  etc.  who  are 
fastening  on  early  infant  stimulation  and  teaching  as  the  key  to  agility  on  stan¬ 
dardised  tests.  (The  problem,  of  course,  may  be  in  getting  the  Schaefcrites  to  join 
with  the  Jensenites  given  the  Klan  types  who  have  embraced  the  latter  as  their 
own).  Schaefer  has  already  published  some  fine  results  of  efforts  with  black  chil¬ 
dren.  The  logic  here  is  simple  and  very  much  in  the  vein  of  Cronbach’s  rebuttal 
to  the  Jensen  paper,  i.e.,  if  you  want  black  kids  to  think  like  white  kids,  imprint 
this  type  of  thinking  habit  early  (5  days  to  a  years  of  age)  with  simple  thinking, 
concept  cluster  tasks.  White  teachers  can  enable  black  parents  to  learn  how.  White 
disadvantaged  children  are  being  imprinted  in  the  same  manner  in  some  studies. 
Ethnic  and  religious  backgrounds  have  not  been  treated  as  yet.  There  might  be 
a  problem  or  two  here  regarding  people  who  might  want  to  imprint  their  children 
with  their  own  brand  of  thinking  or  who  have  deep  affection  and  preference  for 
certain  racial,  ethnic  or  religious  ways  of  thinking.  Other  parents  might  not  want 
the  new  imprints  to  attend  their  schools  on  an  integrated  basis  or  live  in  their 
neighborhoods  and  play  in  their  recreation  centers.  Something  in  the  imprinting 
would  thus  be  lost  in  this  sort  of  forced  isolation.  But  I  am  certain  these  reser¬ 
vations  can  be  swept  aside  in  the  name  of  psychological  research  and  the  cognitive 
homogenizing  process  can  progress. 

Now  for  a  closer  look  at  some  of  Jensen’s  theories  about  black  IQ.  To  begin, 

I  received  a  form  letter  from  Jensen  in  response  to  a  request  for  clarification  of  his 
real  stand  on  the  implications  of  racial  genetic  inferiority  that  seemed  to  shine 
through  the  somewhat  hazy  statements  of  conclusion  of  his  paper  at  the  A?RA, 
implications  which  the  press  quickly  translated  into  flat  statements  of  white  intel¬ 
lectual  supremacy.  His  article  was  based  on  this  paper  and  gave  the  same  im¬ 
pression  to  the  press.  (See  Joseph  Alsop,  Washington  Post,  March  11;  Virginian- 
'Pilot,  March  is:  "Yet  there  is  no  use  being  mealy-mouthed  about  it.  Dr.  Jensen 
is  really  saying  that  in  addition  to  the  handicaps  wickedly  imposed  by  prejudice 
and  discrimination,  the  average  black  American  begins  the  race  of  life  with  a 
detectable  genetic  handicap"). 
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Jensen's  letter  was  addressed  to  the  Berkeley  Daily  Gaulle  which  he  (eels  mis* 
interpreted  his  position.  The  following  are  excerpts  from  the  letter: 

Obvious  differences  in  inborn  mental  ability  ‘between  races'— these  are  a  reporter's 
words.  They  certainly  are  not  mine.  The  quotation  marks,  attributing  this  phrase  to  me, 
are  therefore  wrong.  Furthermore,  the  statement  is  quite  indefensible.  The  complex 
causes  of  objectively  measurable  differences  in  mental  abilities  among  individuals  or 
between  different  socioeconomic  and  racial  groups  are  not  at  all  'obvious'. 

Although  my  study  of  the  existing  evidence  has  led  me  to  the  position  that  intelligence 
differences  among  individuals,  social  classes,  and  racial  groups  are  conditioned  by  both 
genetic  and  environmental  factors,  the  estimation  of  the  relative  contributions  of  these 
influences  is  a  problem  of  great  technical  and  practical  difficulty  for  researchers  in  be* 
havioral  genetics,  and  the  research  so  far  has  been  inadequate  as  a  basis  for  definitive 
conclusions  about  racial  differences  in  intelligence. 

Jensen’s  treatment  of  the  racial  aspects  of  IQ  in  his  article  comes  to  the  same  point 
of  inconclusiveness.  It  is  very,  very  unfortunate  that  he,  or  the  editors,  failed  to 
include  a  clear  statement  to  this  effect.  Truth  squad  operations  such  as  this  letter 
and  the  rebuttals  by  psychologists  in  the  HER  Spring  issue  will  never  get  read. 

Jensen’s  second  error  in  my  estimation  was  to  lean  heavily  on  the  Coleman  Re¬ 
port  for  data  on  black  inferiority.  This  report  has  been  heavily  criticized  for  inac¬ 
curacy.  The  most  notable  criticism  is  contained  in  the  Winter,  1968  issue  of  the 
Journal  of  Human  Resources  in  an  article  by  Bowles  and  Levin.  Sampling  pro¬ 
cedures,  lack  of  cooperation  by  big  school  systems,  failures  to  match  black-white 
sample  by  curriculums,  over-reliance  on  administrators'  contentions  that  black- 
white  facilities  were  indeed  separate  but  equal  (black  parents  in  Eutaw,  Alabama 
must  have  thought  the  research  team  had  been  smoking  pot  when  they  read  the 
conclusions  of  the  report)  and  crudeness  of  statistical  measures  were  all  analyzed 
as  weaknesses  which,  when  added  to  the  fact  that  the  study  was  made  in  pre-ESEA 
days,  relegated  it  to  the  status  of  a  737  page,  million  dollar  pilot  study.  On  page 
292  of  the  report,  the  authors  state  similar  disclaimers,  especially  regarding  the 
precautions  necessary  in  interpreting  their  statistics. 

In  regarding  as  law  this  report’s  conclusions  that  the  average  black  kid  can  get 
no  further  than  a  9th  grade  operating  level  after  12  years  of  public  school,  Jensen 
ignores  completely  (or  is  unaware  of)  the  record  being  compiled  by  the  JOBS 
program  of  the  National  Alliance  tor  Businessmen.  These  gentlemen  take  black 
drop-outs,  place  them  on  the  job  half-time  and  in  reading  and  math  classes  half¬ 
time;  they  produce  a  two-year  gain  on  tests  every  six  weeks. 
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Jensen’s  major  error,  I  believe,  was  his  inconsistency  in  following  a  definite 
line  of  reasoning  regarding  the  separation  of  gene  linkage  and  pre-postnatal  rav¬ 
ages  of  protein  malnutrition.  The  latter  is  the  most  intensively  researched  thesis 
these  days  with  NIH  teams  leading  the  way.  Jensen  did  not  even  mention  this 
line  of  research  which  (together  with  research  in  infant  stimulation)  I  believe 
has  answers  for  42%  mental  retardation  found  in  low-low  (Jensen’s  level  V)  income 
black  children  and  a  lot  of  the  other  differences.  In  a  half-starved  brain  like  these 
kids  have,  how  are  we  to  really  know  if  high  or  low  IQ  genes  were  linked?  Jensen 
did  not  tell  us  how. 

Jensen  calls  compensatory  education  a  failure.  So  did  reporters  of  the  Washing¬ 
ton  Post  who  in  turn  received  and  printed  a  report  by  the  ESEA  staff  of  the  Virginia 
Department  of  Education  calling  their  allegations  inaccurate  and  stating  that 
they  had  hard  data  to  back  their  claims.  In  response  to  a  request  for  same,  I 
received  tables  for  statewide  pre-post  testing  of  10,200  pupils  in  15  school  dis¬ 
tricts  for  1967-68.  The  data  show  average  month's  increase  in  grade  equivalency 
per  month  of  1.06  of  instruction  or  an  average  oveigain  in  achievement  of  more 
than  a  half  a  year  per  pupil  as  a  result  of  compensatory  education.  Children  scoring 
in  the  lowest  decile  had  decreased  from  41%  to  28%.  In  the  second  quartile  the 
number  jumped  from  8%  to  16%  and  the  dropout  rate  had  decreased  by  63%. 
The  officials  noted  that  age-grade  decrement  had  been  scotched  and  that  they 
believe  that  they  had  convincing  evidence  that  their  Title  I  program  was  a  suc¬ 
cess.  And  this  from  one  of  the  more  conservative  states  in  the  Union  and  one 
with  a  record  of  slow  starts  in  educational  innovations.  School  people,  it  seems, 
are  just  now  learning  how  to  run  compensatory  programs.  Or  really  try  to.  The 
first  report  to  the  President  of  the  National  Advisory  Council  on  Disadvantaged 
Children  noted  this  reluctance  to  really  plan  and  implement  on  the  part  of  many 
school  systems.  They  quoted  one  superintendent  who  stated  flatly  that  “it  was 
useless  and  a  waste  of  money  to  teach  those  jigs  anything.”  Let  us  all  hope  he  has 
since  initiated -a  good  program  and  that  he  doesn’t  read  Jensen's  article. 

In  drawing  conclusions  from  200-300  comparative  studies  of  black-white  IQ,‘ 
Jensen  failed  to  consider  that  all  of  the  pre-1948  studies  and  most  of  the  po$t-’48 
studies  failed  to  give  attention  to  the  deprivation  axioms  made  popular  by  the 
University  of  Chicago  group  (Davis,  Eels,  et  al)  and  until  recently  almost  no 
psychometrists  gave  attention  to  the  fact  that  white  examiners  in  a  black  class-* 
room  are,  in  many,  many  cases,  getting  an  invalid  test  performance.  Their  colorj,/ 
voice,  manner,  gestures  tum  many  kids  off,  and  they  refuse  to  try.  This  phenomft 
non  is  growing  in  intensity  and  must  be  dealt  with.  How  are  you  going  to  have'* 

/ 


TT-94J  O  •  H  -  « 


205 


670 


valid  test  session  with  kids  who  read  in  black  papers  and  magazines  that  white 
researchers  are  sending  their  kids  tc  Harvard  by  over  studying  the  black  commu¬ 
nities  with  federal  grants?  Or  with  kids  who  received  a  leaflet  from  a  community 
group  blasting  tests  as  an  “unfair  tool  of  colonialists  who  control  the  black  com¬ 
munity’? 

I  believe  that  Jensen  is  wrong  and  I  hope  he  does  not  do  too  much  damage.  I 
believe  the  HER  editorial  board  should  publish  the  rebuttals  in  the  same  issue 
with  future  attacks  on  the  Negro.  Rumors  abound  that  attacks  on  the  Negro 
church  are  planned.  This  will  scotch  the  sensationalism  of  the  press  caused  by 
the  lag  in  time  between  issues.  Indeed,  the  rebuttals  will  never  be  read  by  re¬ 
porters,  much  less  printed. 

Jensen  failed  to  take  into  consideration  the  black  infant  mortality  rate  as  a 
factor  in  black  infant  supremacy  on  the  motoric  area  of  the  Bayley  Scales.  This 
rate  is  three  times  that  of  white  infants.  Black  kids  must  literally  undergo  a  sur¬ 
vival  of  the  fittest  test  to  be  born,  once  conceived,  and  to  stay  alive. 

Jensen  has  a  serious  contradiction  in  his  analysis  of  tests  and  studies  of  black  IQ. 
After  offering  half  dozen  or  so  studies  to  document  his  thesis  that  black  kids  don't 
do  as  well  on  IQ  tests  as  white  kids,  Jensen  closes  his  paper  by  stating  that  IQ  tests 
fail  to  measure  the  full  potential  of  black  kids. 

Jensen  failed  to  consider  the  1969  report  of  the  Research  and  Evaluation  Branch 
of  Project  Head  Start  in  writing  off  Head  Start  gains  as  transitory.  According  to 
this  report  of  several  studies  of  the  maintenance  of  gains,  the  investigators  con¬ 
cluded  that  the  gains  were  maintained  when  the  children  were  enrolled  in  first 
grades  or  kindergartens  in  middle-class  schools.  Edmund  Gordon  of  Teachers  Col¬ 
lege  and  John  McDavid  of  Miami  led  the  team  which  wrote  this  report. 

Jensen,  like  other  psychologists,  is  completely  incapable  of  un-raveling  what 
would  have  to  be  un-raveled  in  order  to  separate  genetic  from  environmental  in¬ 
fluences  where  American  black  and  white  people  are  concerned,  to  wit: 

1.  If  90%  of  the  black  people  in  America  have  ancestors  that  include  white 
people,  how  can  we  tell  when  black  genes  or  white  genes  make  for  a  wrong 
mark  on  a  test  score  sheet? 

2.  If  a  large  per  cent  of  white  people  have  black  ancestors,  who  are  they?  Are 
their  samples  controlled  for  this  factor?  Which  genes,  black  or  white,  make 
for  right  marks  on  a  test  score  sheet? 

3.  How  can  we  parse  out  the  effects  of  brain  damage,  brain  stunting  (due  to 
malnutrition)  and  lack  of  early  stimulation?  Which  accounts  for  a  wrong 
mark  on  the  test  score  sheet? 
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4.  How  can  we  parse  and  measure  the  degree  of  access  and  welcome  of  black 
people  to  cultural  learnings? 

5.  How  can  we  parse  and  measure  the  interest  in  and  acceptance  of  the  white 
“way  of  life"  by  black  mothers  and  children?  One  can't  get  good  scores  on  a 
“way  of  life*’  test  like  IQ  unless  one  lives  and  accepts  this  life  fully. 

6.  How  can  we  develop  indices  which  show  comparability  of  school  strengths, 
weaknesses  and  emphases?  The  school  assessment  study  by  Tyler’s  group  is 
just  getting  underway  over  loud  cries  from  many  school  people. 

Jensen  failed  to  consider  the  learning  styles  of  black  parents  and  the  origins  of 
these  learning  styles  when  he  made  white-black  comparisons  on  associative  and 
problem  solving  learning.  If  you  go  to  many  rural  schools  in  the  south  today,  you 
will  find  the  associative  type  of  learning  proceeding  as  it  has  for  many,  many  years 
—/or  both  races.  This  is  the  learning  heritage  of  most  big  city  black  parents.  They 
pass  this  style  on  to  the  kids  early  and  it  shows  up  in  test  profiles.  If  conceptual 
learning  is  viewed  as  a  gradual  acculturation  process  and  offered  early  in  school 
careers,  these  kids  can  be  made  to  think.  Jensen’s  exhortations  to  teachers  to  rely 
completely  on  associative  learning  might  preclude  this  ever  becoming  a  reality, 
however.  Before  any  more  articles  are  published,  I  think  Jensen  should  do  more 
work  in  the  area  of  black  history,  demography  and  culture  and  that  he  should  try 
to  get  into  the  area  of  racism  and  isolation  and  the  big  role  they  play  in  differences. 
There  really  is  merit  in  his  actually  taking  the  black  injections  and  getting  first¬ 
hand  information.  He  would  only  have  to  be  a  black  man  for  two  months. 

Jensen’s  “g  factor”,  the  main  basis  of  his  claims  for  white  supremacy,  cannot  be 
accepted  as  the  mysterious  phenomenon  he  postulates.  Even  little  children  now 
know'  from  their  television  science  that  if  something  really  exists,  scientists  will 
isolate  it  and  measure  it — especially  before  making  serious  conclusions  about  it. 

I  believe  Jensen  made  two  good  poirts.  One  is  that  IQ  tests  don’t  show  the  full 
learning  potential  of  kids  who  are  poor  and  black.  I  was  happy  to  learn  that  he 
had  invented  a  test  which  does  a  better  job.  We  should  all  buy  it.  He  should  make 
millions.  The  other  is  that  intensive  instruction  rather  than  “cultural  enrichment” 
is  necessary  to  make  these  kids  learn  if  they  are  locked  in  neighborhood  schools. 
Unlike  Jensen,  I  believe  that  they  can  proceed  from  associative  learning  to  abstract 
reasoning  if  the  instruction  gradually  brings  them  to  this  point.  And  even  with 
this,  I  believe  black  kids  will  continue  to  think  and  score  test  items  differently 
until  full  equality  is  achieved.  Black  kids  screen  out  much  of  the  curriculum  and 
perceive  the  rest  differently.  Consider  perceptions  of  Tarzan  and  the  British  Em- 
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pire,  for  examples.  Of  course  some  black  nationalists  feel  that  it  is  a  blessing  that 
black  people  don’t  think  like  white  people.  As  long  as  they  can  handle  modern 
technology,  make  war,  manipulate  stocks,  etc.,  I  don't  guess  it  really  matters. 

I  believe  the  most  potent  strategy  in  the  end  will  prove  to  be  a  combination  of 
early  stimulation  and  imprinting,  and  integrated  schools  with  teachers  who  are 
free  of  racial  and  social  class  prejudices.  IQ  tests  will  also  be  eliminated  from 
the  schools.  This  is  the'  strategy  on  which  Neil  Sullivan  based  his  cross-bussing 
operations  for  the  Berkeley  schools.  This  may  account  for  some  of  Jensen's  con¬ 
cerns  and  reservations  and  perhaps,  for  his  article.  Pettigrew  and  others  presented 
evidence  in  their  work  for  the  Civil  Rights  Commission  that  the  earlier  black 
children  were  placed  in  integrated  schools,  the  closer  they  came  to  white  norms 
on  achievements  tests.  In  turn,  the  white  children  came  closer  to  perfection  in 
their  social  learnings  while  losing  no  ground  in  test  proficiency.  The  black  children 
pick  up  the  mysteries  of  Jensen’s  "g-factor"  through  association,  I  suppose,  while 
the  white  children  pick  up  the  mysteries  of  “soul.” 
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In  his  comments  on  the  seven  responses  Dr .  Jensen  replies  to  criticisms,  and  sug¬ 
gests  some  appropriate  research  endeavors  that  could  provide  answers  to  the  ques¬ 
tions  raised  in  his  original  article . 

When  the  Editors  of  the  Harvard  Educational  Review  invited  me  to  write  a  com¬ 
prehensive  summary  of  my  research  and  thiftking  on  the  subject  of  educationally 
relevant  individual  differences,  with  reference  especially  to  their  genetic  basis,  1 
was  delighted  for  the  opportunity  to  present  my  views  to  the  diverse  and  sophisti¬ 
cated  audience  that  is  reached  by  this  journal. 

One  of  my  purposes  in  writing  “How  Much  Can  We  Boost  IQ  and  Scholastic 
Achievement?”  was  to  provoke  discussion  among  qualified  persons  of  some  impor¬ 
tant  issues  I  believe  have  been  relatively  neglected  in  our  common  concern  with 
improving  the  education  of  children  called  disadvantaged.  Therefore  it  is  a  source 
of  great  satisfaction  to  me  that  the  Editors  have  solicited  and  received  extensive 
discussions  of  my  article  from  several  distinguished  psychologists  and  an  eminent 
geneticist — men  whose  own  research  in  a  variety  of  fields  most  germane  to  the 
contents  of  my  article  is  widely  known  and  highly  respected. 

Points  of  Agreement 

It  is  of  interest  that  many  of  the  reports  of  my  article  in  the  public  press  have  tried 
to  make  it  look  as  though  the  several  commentaries  solicited  by  the  Editors  are 
strongly  opposed  to  my  paper  and  are  in  marked  disagreement  with  its  main  points.1 

1 l/.  S.  News  &  World  Report  (March  io,  1969),  Newsweek  (March  31,  1969),  Science  News  (April 
5, 1969),  Time  (April  11, 1969). 
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In  fact,  seldom  in  my  exjierience  of  reading  the  psychological  literature  have  I  seen 
the  discussants  of  a  supposedly  “controversial1’  article  (in  the  Editors’  words)  so 
much  in  agreement  with  all  the  main  points  of  the  article  they  were  asked  especially 
to  criticise.  On  my  main  points  the  discussants  agree  with  me  at  least  as  much  as 
they  agree  among  themselves,  which  is  considerably. 

The  Role  of  Heredity 

On  this  central  theme  there  is  essential  agreement.  Crow,  the  population  geneticist, 
states:  “That  the  heritability  [of  intelligence]  is  large  is  a  justifiable  conclusion 
at  this  stage.  .  “I  agree  with  Jensen  in  deploring  an  uncritical  assumption  that 
only  environmental  fat  tors  arc  important  and  that  genetic  differences  are  negli¬ 
gible.”  “Wc  should  also  realize  that  to  whatever  extent  society  is  successful  in  its 
goals  of  providing  equality  of  opportunity,  to  that  extent  the  heritability  [of  mental 
abilities]  will  increase.”  Bereiter,  a  leader  in  psychometrics  and  in  early  childhood 
education,  makes  the  same  points:  “The  heritability  of  intelligence  is  unquestion¬ 
ably  high,  but  what  is  more  to  the  point  is  that  with  further  social  progress  the 
consequences  of  heredity  can  only  be  more  important  because  of  the  elimination 
of  such  sources  of  environmental  variance  as  differences  in  the  quality  of  education, 
nutrition,  and  medical  care.”  Crpnbach,  our  most  eminent  educational  psycholo¬ 
gist,  says  there  is  no  doubt  that  “performance — intellectual,  physical,  or  social — 
is  developed  from  a  genotypic,  inherited  base.”  Elkind,  the  leading  American  ex¬ 
ponent  of  Piagetian  psychology,  emphasizes  Piaget's  agreement  with  genetic  and 
biological  maturational  factors  in  cognitive  development.  Piaget’s  indices  of  cogni¬ 
tive  development,  such  as  the  ability  to  conserve  quantity,  area,  and  volume,  have 
been  factor  analyzed  along  with  traditional  psychometric  measures  of  intelligence 
and  are  found  to  be  highly  loaded  on  the  g  (general  intelligence)  factor  (Vernon, 
1965);  and  Tuddenham  (1968)  has  found  social  class  and  racial  differences  on  a 
psychometrized  form  of  the  Piagetian  developmental  tasks  that  are  comparable  to 
those  found  for  nonverbal  IQ  tests.  Other  supporting  evidence  relevant  to  this  con¬ 
clusion  has  been  reviewed  by  Kohlberg  (1968)  in  a  paper  highly  germane  to  my 
own  formulations.  An  interesting  indication  of  the  role  of  genetic  factors  in  these 
Piagetian  indices  of  cognitive  development  has  recently  come  to  my  attention  in  a 
study  by  De  Lemos  (1966),  who  found  that  a  majority  of  the  full-blooded  Australian 
aborigines  who  were  examined  on  a  variety  of  Piagetian  conservation  tests  still 
did  not  show  conservation  of  quantity,  weight,  volume,  number,  and  area,  even  by 
the  time  they  had  reached  adolescence.  (The  majority  of  European  children  pass 
these  tests  by  seven  years  of  age.) 
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These  tests  were  passed,  however,  by  a  significantly  larger  proportion  of  aborigi¬ 
nal  children  who  had  one  European  grandparent  or  great-grandparent.  De  Lemos 
does  not  account  for  these  results  in  terms  of  possibly  differential  environments. 
De  Lemos’s  data  aie  shown  in  Table  1. 


TABLE  1 


Numbers  of  Full-Blood  and  Part-Blood  Australian  Aboriginal  Children  Passing 
Piagetian  Conservation  Tests  and  the  Significance  Level  (p)  of  the  Difference 1 


Age  8  to  11  Years 

Age  12  to  15  Years 

Full 

Part 

p 

Full 

Pan 

p 

Total  N  = 

25 

17 

17 

21 

Tests 

Quantity 

2 

6 

<0.1 

2 

15 

<0.01 

Weight 

9 

11 

<0.1 

7 

17 

<0.01 

Volume 

0 

5 

<0.05 

2 

4 

N.S. 

Length 

10 

10 

N.S. 

3 

13 

<0.05 

Number 

0 

4 

<0.05 

3 

8 

N.S. 

Area 

1 

4 

N.S. 

2 

8 

N.S. 

»  Sourer:  De  Lemos  (1966). 


Genetic  Component  in  Race  Differences 

Here,  too,  there  is  considerable  agreement,  although  it  is  qualified  in  some  instances 
in  ways  that  I  will  examine  in  later  sections.  In  my  paper  I  proposed  simply  that 
the  hypothesis  of  genetic  racial  differences  in  mental  abilities  is  a  reasonable  one 
deserving  of  further  scientific  investigation.  Crow  states:  "I  agree  that  it  is  foolish 
to  deny  the  possibility  of  significant  genetic  differences  between  races.  Since  races 
are  characterized  by  different  gene  frequencies,  there  is  no  reason  to  think  that 
genes  for  behavioral  traits  are  different  in  this  regard."  Cronbach  agrees  that  "the 
genetic  populations  we  call  races  no  doubt  have  different  distributions  of  whatever 
genes  influence  psychological  processes."  He  then  goes  on  to  say:  "We  are  in  no 
position  to  guess,  however,  which  pools  are  ‘inferior/  ”  On  this  statement  two  com¬ 
ments  are  in  order:  First,  who  has  advocated  that  we  merely  “guess”  about  racial 
genetic  differences?  I  am  advocating  that  we  seek  objective  answers  regarding 
genetic  differences  through  appropriate  scientific  research.  Again,  the  point  I  made 
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in  my  article  was  that  the  present  evidence  on  this  topic  is  such  that  the  hypothesis 
of  genetic  racial  differences  in  intelligence  is  not  an  unreasonable  one  and  should 
therefore  be  the  subject  of  scientific  imestigation.  Second,  why  does  Cronbach  put 
quotation  marks  around  the  word  inferior ?  Lest  the  reader  incorrectly  infer  that 
Cronbach  is  cpioting  me,  let  me  note  that  1  myself  do  not  use  this  term  and  I  ob¬ 
ject  to  it  in  this  general  context.  1  have  said  that  there  are  racial  and  social-class 
differences  in  patterns  of  abilities  and  that  there  are  probably  genetic  as  well  as 
emironmental  factors  invoked  in  these  differences.  The  terms  inferior,  superior, 
high,  JW,  above t  below,  etc.  are  meaningless  in  psychological  discussions  unless 
some  particular  dimension  in  the  whole  realm  of  abilities  or  traits  is  clearly  speci¬ 
fied  and  its  relevance  to  a  particular  emironmental  adaptation  is  understood. 
Cronbach  knows  as  well  as  I  that  it  is  nonsense  to  speak  of  different  racial  gene  pools 
in  general  as  superior  or  inferior. 

Possible  Dysgenic  Trends  in  Our  Population 

In  m>  paper  I  raised  the  cpiestion:  “Is  there  a  danger  that  current  welfare  policies, 
unaided  by  eugenic  foresight,  could  lead  to  the  genetic  enslavement  of  a  substantial 
segment  of  our  population?"  Differential  birthrates  in  the  population  that  are 
c  orrelated  with  educationally  and  occupationally  relevant  traits  of  high  heritability 
could  produce  long-term  dysgenic  trends  which  would  make  environmental  ameli¬ 
oration  of  the  plight  of  the  disadvantaged  increasingly  difficult.2  Hunt,  psychology’s 
most  eloquent  and  influential  spokesman  for  environmental  amelioration  of  edu¬ 
cational  handicaps,  states  that  "  .  .the  national  welfare  policies  we  established  in 
the  1930’s  have  probably  operated  in  dysgenic  fashion,  and  that  it  is  highly  impor¬ 
tant  to  establish  welfare  policies  which  will  encourage  initiative  and  probably,  in 
consequence,  help  foster  positive  genotype  selection."  Hunt  points  out  how  some 
social  and  educational  programs,  such  as  involving  parents  in  programs  of  early 
childhood  education,  can  produce  not  only  direct  benefits  to  the  children  enrolled 
in  the  program  but  also  more  indirect  benefits  to  the  future  welfare  of  the  families 
involved,  as  when  parents  voluntarily  enrolled  in  a  Planned-Parenthood  clinic. 
Says  Hunt:  "The  enrolling  in  the  Planned-Parenthood  c  linic  suggests  that  this  kind 
of  enterprise  in  early  childhood  education  instigates  help  to  prevent  sone  of  the 
dysgenic  processes  with  which  Professor  Jensen  and  I  are  both  concerned.  Hunt 
also  agrees  that  it  is  "highly  important  to  raise  the  intelligence,  the  educational 

'For  instance,  unless  exist  ng  trends  markedly  change,  it  can  be  predicted  that  within  the  next 
,20  sears  more  than  a  million  children  with  IQ's  below  70  will  grow  up  in  fatherless  homes  in  our 
urban  slums.  The  amount  of  human  frustration  and  suffering  implied  by  this  prediction,  if  it  be¬ 
comes  reality,  is  incalculable. 
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attainments,  and/or  the  general  competence  of  those  people  who  now  comprise 
the  bottom  quarter  of  our  population  in  measures  of  this  cluster  of  characteristics/' 
If  Hunt  believes  there  have  probably  existed  dysgenic  trends  in  some  segments 
of  the  population  since  the  1930's,  he  must  logically  conclude  that  he  also  believes 
there  are  heritable  behavioral  differences  among  some  segments  in  the  population, 
socially  and  educationally  relevant  behavioral  differences  that  exist  within  every 
racial  group,  although  he  does  not  say  this  explicitly.  There  is,  of  course,  nothing 
"inevitable”  about  these  genetic  differences  in  the  sense  of  their  being  predestined 
or  immutable  or  inherently  associated  with  race  per  se.  Whatever  they  are,  if  they 
indeed  exist,  they  are  undoubtedly  a  product  of  differing  historical,  social,  and 
environmental  selective  pressures.  The  really  important  point  now  is  to  try  and 
understand  the  genetic  trends  in  the  population  resulting  from  current  social  forces, 
and  if  dysgenic  trends  indeed  exist,  to  discover  the  kinds  of  social  conditions  and 
public  policies  that  can  be  created  in  a  humane,  democratic  society  to  counteract 
and  reverse  such  trends  for  the  good  of  all,  especially  of  the  generations  not  yet 
bom. 

Value  of  Compensatory  Education  Programs 

I  am  essentially  in  agreement  with  Hunt's  evaluation  of  the  failures  of  compensa¬ 
tory  early  childhood  education  and  the  reasons  for  the  ineffectiveness  of  preschool 
programs  based  on  the  free-play  socialization  model  of  the  traditional  nursery 
school.  One  must  also  agree  with  Hunt  that  we  cannot  now  evaluate  forms  of 
compensatory  education  that  have  not  yet  been  tried  or  even  invented.  The  fact 
remains,  however,  that  our  most  massive,  large-scale  attempts  at  what  has  been 
called  compensatory  education  have  apparently  not  produced  the  desired  or  prom¬ 
ised  results.  I  cited  the  comprehensive  evaluation  of  the  U.  S.  Commission  on  Civil 
Rights  (1967),  which  arrived  at  this  negative  conclusion  after  a  nationwide  survey 
of  the  major  Federally-funded  compensatory  programs.  I  favor  continuing  experi¬ 
mentation  in  improving  the  education  of  the  disadvantaged,  and  I  favor  trying  a 
wide  diversity  of  reasonable  approaches.  In  our  present  state  of  ignorance  about 
how  best  to  teach  children  who  are  spread  over  an  enormously  wide  range  of  abil¬ 
ities  and  proclivities  and  diverse  cultural  backgrounds,  we  are  hardly  justified  in 
launching  nationwide  compensatory  programs  of  massive  uniformity.  The  same 
expenditures  invested  in  a  real  variety  of  smaller-scale  programs  that  psychologists, 
educators,  and  parents  have  some  reason  to  believe  might  succeed,  and  which  can 
be  properly  evaluated,  will  more  surely  and  quickly  lead  to  knowledge  of  which 
policies  and  practices  will  or  will  not  produce  the  most  beneficial  results.  We  have 
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learned  from  many  of  the  programs  evaluated  by  the  U.  S.  Commission  on  Civil 
Rights  what  kinds  of  measures  have  produced  no  signs  of  success,  though  they  have 
been  put  to  the  test  for  from  three  to  eight  years.  It  is  a  half-truth  to  say  that  these 
programs  have  not  had  a  fair  trial.  Thirty  years  after  the  beginning  of  the  pro¬ 
gressive  education  movement,  its  extreme  proponents,  then  on  the  defensive,  were 
still  saying  it  could  pot  be  evaluated  because  it  had  not  been  tried  for  a  sufficient 
time.  At  least  from  the  evidence  now  at  hand,  I  must  agree  with  Cronbach’s  state¬ 
ment  that  there  has  been  "too  much  blithe  optimism  about  our  ability  to  improve 
the  intellectual  functioning  of  the  slum  child  and  the  retarded  child."  And  Elkind 
says  "What  is  the  evidence  that  preschool  instruction  has  lasting  effects  upon 
mental  growth  and  development?  The  answer  is,  in  brief,  that  there  is  none." 
Bereiter,  on  the  other  hand,  presents  new  evidence  from  his  own  excellent  work 
with  disadvantagd  preschool  children  showing  substantial  gains  in  intellectual 
skills  resulting  from  specific  forms  of  intensive  instruction.  These  are  exciting 
findings  and  we  will  want  to  follow  this  work  closely  in  the  future.  The  crucial 
question,  we  all  recognize,  still  concerns  the  permanence  of  the  gains  and  the 
factors  that  affect  their  durability.  The  answer  is  still  in  the  future. 

Points  of  Disagreement 

The  points  of  disagreement  seem  to  me  less  fundamental  and  much  narrower  in 
scope  than  the  points  of  agreement.  Some  of  the  most  critical-sounding  statements 
quoted  so  repeatedly  in  the  public  press  actually  have  little  if  any  substance  to 
back  them  up  when  read  in  context.  At  least  two  of  the  discussants  seem  to 
disagree  with  each  other  regarding  my  objectivity  and  accuracy.  Crow  states: 
"Jensen's  article,  together  with  many  others  that  he  has  written  recently  on  this 
subject ....  constitutes  a  thorough  review  and  synthesis  of  the  various  attempts  to 
apply  these  methods  [of  biometrical  genetics]  to  human  intelligence  and  scholastic 
achievement.  Jensen  has  become  a  leader  in  this  field,  and  I,  as  a  population 
geneticist,  admire  his  understanding  of  the  methods  and  his  diligence  and  objec¬ 
tivity  in  bringing  together  evidence  from  diverse  sources.  He  presents  the  evidence 
fairly,  relying  on  empirical  data  in  preference  to  introspection  or  traditional  wis¬ 
dom,  and  is  very  careful  to  distinguish  between  observation  and  speculation." 
Cronbach,  on  the  other  hand,  makes  a  highly  contrasting  statement  in  the  first 
paragraph  of  his  paper:  “Unfortunately,  Dr.  Jensen  has  girded  himself  for  a  holy 
war  against  ‘environmentalists,’  and  his  zeal  leads  him  into  over-statements  and 
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misstatements."  Since  this  has  become  the  most  widely  quoted  critical  statement 
in  the  press  about  my  article,  I  would  like  to  examine  it. 

Let  readers  judge  for  themselves  if  there  is  anything  warlike  about  my  article. 
There  is  little  doubt,  however,  that  in  recent  years  students  of  the  behavioral  and 
social  sciences,  educators,  and  the  public  in  general  have  been  strongly  propa¬ 
gandized  with  the  views  espoused  by  extreme  environmentalists,  and  that  these 
views  have  become  a  basis  for  official  policies.*  If  Cronbach  interprets  my  con¬ 
fronting  those  he  refers  to  as  "environmentalists"  with  some  of  the  scientifically- 
ascertained  facts  concerning  the  genetic  aspects  of  mental  abilities  as  being  a  "holy 
war,"  that  is  interesting  in  itself.  What  Cronbach  calls  a  "holy  war"  I  call  simply 
looking  for  the  facts. 

But  what  about  the  more  serious  allegation  that  Cronbach  goes  on  to  make — 
that  of  "over  statements  and  misstatements"  in  my  article?  Cronbach  does  not 
follow  up  on  this  charge.  He  does  not  point  to  a  single  example  of  an  "over¬ 
statement"  or  a  "misstatement"  in  my  paper.  The  closest  Cronbach  comes  to  in¬ 
dicating  specifically  what  he  might  have  had  in  mind  in  using  these  words  is  later 
on,  where  he  says:  "I  have  detected  substantial  distortions  in  Jensen’s  report  of 
some  research,  and  I  must  therefore  warn  the  reader  against  accepting  his  sum¬ 
maries.  Selective  breeding  studies  are  a  case  in  point . . ."  Let’s  take  a  close  look 
at  how  Cronbach  follows  up  on  this  attempted  broadside. 

Selective  Breeding  Studies 

I  stated  that  rats  can  be  bred  for  maze-learning  ability.  I  also  pointed  out  that 
maze  learning  is  a  complex  behavior,  involving  a  host  of  sensory,  motor,  tempera¬ 
mental,  neurological  and  biochemical  components.  Nevertheless,  the  molar  be¬ 
havior  of  speed  of  learning  to  run  through  a  maze  without  entering  blind  alleys, 

I  said,  can  be  selectively  bred.  Cronbach  seemingly  challenges  my  statement  by 
pointing  out  almost  exactly  what  I  had  already  stated  in  my  own  paper,  namely, 
that  maze-learning  ability  is  a  result  of  many  factors.  One  can  breed  for  any  par¬ 
ticular  pattern  of  these  factors,  depending  on  the  nature  of  the  learning  task  and 
the  criterion  which  serves  as  the  basis  for  selection  in  the  breeding  of  successive 
generations.  Cronbach  notes  that  the  Tryon  strains  were  bred  to  one  kind  of  maze 

*  We  find,  for  example,  a  statement  from  the  U.  S.  Office  of  Education  (1966);  "It  is  a  demonstrable 
fact  that  the  talent  pool  in  any  one  ethnic  group  is  substantially  the  same  as  that  in  any  other 
ethnic  group  "  And  from  a  Department  of  Labor  (1965)  report:  "Intelligence  potential  is  distributed 
among  Negro  infants  in  the  same  proportion  and  pattern  as  among  Icelanders  or  Chinese,  or  any 
other  group."  There  is  simply  no  factual  basis  for  these  official  pronouncements,  which  I  believe 
are  motivated  more  by  political  than  by  scientific  considerations. 
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under  one  kind  of  incentive.  Is  the  selective  breeding  for  maze  learning  in  one 
highly  specific  set  of  conditions  any  less  genetic  than  breeding  for  maze  learning 
ability  that  generalizes  across  many  different  mazes?  In  fact,  in  the  study  which  1 
cited  as  an  example,  and  from  which  my  Figure  4  is  taken,  rats  were  bred  for 
learning  ability  that  generalized  across  24  different  mazes.  I  would  call  this  a  fairly 
general  factor  of  maze  learning  ability.  Fuller  and  Thompson  (i960)  in  their 
well-known  textbook,  Behavior  Genetics,  say  of  this  experiment: 

Thus  a  fairly  broad  range  of  rat  intelligence  was  sampled.  The  procedure  involved  a 
lengthy  period  of  habituation  for  all  animals  on  simple  pretest  problems  until  a  certain 
criterion  was  reached.  In  this  way,  the  influence  of  motivational  and  emotional  differences 
was  minimized.  The  Hebb-Williams  maze,  generally  speaking,  is  analogous  to  human  in¬ 
telligence  tests  which  involve  a  large  number  of  short  items  usually  administered  only  to 
subjects  who  have  had  previous  preparation,  (pp.  211-213) 

Since  the  1953  paper  by  John  Paul  Scott  that  Cronbach  refers  to  as  an  "eloquent 
attack  on  the  idea  of  a  general  inherited  learning  ability"  predates  the  Thompson 
experiment  to  which  I  referred,  the  only  maze  learning  experiments  it  cites  being 
those  by  Tryon,  who  bred  rats  for  a  specific  maze  ability,  it  can  no  longer  be  re¬ 
garded  as  an  adequate  account  of  what  we  now  know  about  selective  breeding  for 
maze-learning  ability.  Indeed,  I  have  found  no  evidence  in  the  literature  of  a 
general  learning  ability  factor  in  animals  that  generalizes  across  a  wide  variety  of 
different  types  of  learning.  But  this  fact  is  actually  irrelevant  to  the  question  of  a 
general  factor  in  human  intelligence,  which  we  know  to  have  a  large  genetic 
component  and  would  therefore  unquestionably  respond  to  selection.  Cronbach 
concludes  this  section  by  saying:  "Jensen  cites  Scott  as  if  he  endorsed  such  an 
idea"  [of  a  general  learning  ability  in  animals].  I  did  no  such  thing.  As  readers  of 
my  article  can  plainly  see,  I  cited  Scott  fc  Fuller  ( Genetics  and  the  Social  Behavior 
of  the  Dog,  1965)  along  with  Fuller  &  Thompson  (i960)  strictly  in  connection  with 
my  general  introductory  statement  to  this  section,  to  the  effect  that  behavioral 
traits  respond  to  selective  breeding  in  animal  experiments.  These  are  still  the  best 
two  general  references  1  can  give  for  this  statement. 

Twin  Studies 

Kagan,  a  leading  developmental  psychologist,  similarly  criticizes  parts  of  my 
paper  in  a  way  that  hardly  stands  up  under  close  examination.  For  example,  he 
cites  Gottesman,  a  behavioral  geneticist,  as  questioning  "the  validity  of  Jensen’s 
ideas.”  From  Gottesman’s  article  (1968,  p.  28)  Kagan  reports:  "In  a  study  of  38 


216 


681 


Reducing  the  Heredity — Environment  Uncertainty 

ARTHUR  R.  JENSEN 


pain  of  identical  twins  reared  in  different  environments ,  the  average  difference 
in  IQ  for  these  identical  twins  was  14  points,  and  at  least  one  quarter  of  the  identi¬ 
cal  pairs  of  twins  reared  in  different  environments  had  differences  in  IQ  scores 
that  were  larger  than  16  points."  Gottesman,  however,  provided  a  bit  more  in¬ 
formation.  Actually  two  intelligence  tests  were  used:  a  vocabulary  test  and  a  non¬ 
verbal  test  of  abstract  reasoning.  The  vocabulary  test  showed  the  average  twin- 
pair  difference  of  14  points;  the  nonverbal  test  showed  a  difference  of  to  points. 
Kagan  himself  italicized  "different  environments,"  so  let  us  look  at  the  average 
difference  on  these  tests  between  twins  reared  together :  vocabulary  =  9  IQ  points, 
nonverbal  =  9  IQ  points.  The  average  difference  between  the  scores  of  the  same 
persons  tested  twice  on  the  same  tests  can  be  inferred  from  the  reliabilities  of  these 
tests:  vocabulary  ur  4  IQ  points,  nonverbal  =  6  IQ  points.4  But  the  best  way  of 
seeing  whether  the  Gottesman  review  cited  by  Kagan  "questions  the  validity  of 
Jensen’s  ideas”  is  to  look  at  the  original  study  which  Gottesman  summarized, 
which  is  one  of  the  most  careful  and  rigorous  twin  studies  ever  conducted  (Shields, 
196a).  Shields'  twin  correlations  are  shown  in  Table  a.  I  ask,  do  these  results 
"question  the  validity”  of  any  of  he  statements  in  my  article  regarding  the 
heritability  of  intelligence?  To  go  on  to  say,  as  Kagan  does,  that  the  difference 
between  members  of  identical  twin  pairs  reared  apart  is  larger  than  the  average 
difference  between  black  and  white  populations  finds  absolutely  no  support  in 
this  evidence!  Kagan  does  not  mention  the  statistical  fact  that  the  average  absolute 
difference  between  twins  includes  the  tests'  measurement  error,  while  the  differ¬ 
ence  between  the  means  of  large  groups  does  not  contain  this  source  of  error.*  The 
average  absolute  differences  for  height,  intelligence,  and  scholastic  achievement 
between  a  variety  of  kinships  are  shown  in  Figure  1. 

In  a  similar  vein  of  criticism  is  Hunt’s  comment:  “.  .  .  it  is  interesting 
to  note  what  he  [Jensen]  omits  from  a  paragraph  quoted  from  the  geneticist 
Dobzhansky,”  whom  I  quoted  in  part  and  paraphrased  in  part.  Hunt's  statement 
implies  that  the  part  of  Dobzhansky  I  did  not  directly  quote  contradicts  my  own 
views.  The  omitted  portion  of  Dobzhansky  reads:  "Although  the  genetically- 
guaranteed  educability  of  our  species  makes  most  individuals  trainable  for  most 

‘The  standard  error  of  measurement  of  most  IQ  tests  is  between  5  and  10  IQ  points.  This  source 
of  error  is  estimated  by  testing  the  same  person  twice  or  from  split-half  scores  of  odd  vs.  even 
numbered  items. 
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Correlations  Between  MZ  Twins  Reared  Together  and  Apart » 


.  Measure 

Twins  Reared  Apart 
(JV  =  44) 
r 

Twins  Reared  Together 
(N  =  «) 
r 

Mill  Hill  Vocabulary 

.74 

.74 

D48  Domino  Test 

.76 

.71 

Composite  Intelligence 

Test  Score* 

.77 

.76 

Composite  Intelligence 

Test  Score  Corrected 

for  Attenuation 

.86 

.84 

(  Males 

.82 

.98 

Height  t 

(  Females 

.82 

.94 

t  Males 

.87 

.79 

Weight  { 

(  Females 

.87 

.81 

Ex  tra  version  •• 

.61 

.42 

Neuroticism** 

.55 

.58 

•  Source:  Shields  (1962),  p.  69. 

•  Mill  Hill  Vocabulary  Scale  and  che  D48  (Domino)  Te*t 
••  Maudslcy  Personality  Inventory 


occupations,  it  is  highly  probable  that  individuals  have  more  genetic  adaptability 
to  some  occupations  than  to  others.  Although  almost  everybody  could  become,  if 
properly  brought  up  and  trained,  a  fairly  competent  farmer,  or  a  craftsman  of 
some  sort,  or  a  soldier,  sailor,  tradesman,  teacher,  or  priest,  certain  ones  would  be 
more  easily  trainable  to  be  soldiers  and  others  to  be  teachers,  for  instance.  It  is 
even  more  probable  that  only  a  relatively  few  individuals  would  have  the  genetic 
wherewithal  for  certain  highly  specialized  professions,  such  as  musician,  or  singer, 
or  poet,  or  high  achievement  in  sports  or  wisdom  or  leadership/'  The  reader  can 
see  for  himself  if  Dobzhansky’s  statement  in  any  way  contradicts  my  own  para¬ 
phrase.5 

•The  paraphrase  read:  "Some  minimal  level  of  ability  is  required  for  learning  most  skills.  But 
while  you  can  teach  almost  anyone  to  play  chess,  or  the  piano,  or  to  conduct  an  orchestra,  or  to 
write  prose,  you  cannot  teach  everyone  to  be  a  Capablanca,  a  Paderewski,  a  Toscanini,  or  a  Ber¬ 
nard  Shaw." 
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FIGURE  I. 

Correlations,  r,  (corrected  for  attenuation,  i.e.,  error  of  measurement)  between  per¬ 
sons  with  different  degrees  of  kinship  and  reared  together  or  apart .  The  average 
absolute  difference  (corrected  for  error  of  measurement)  between  pairs  of  individ¬ 
uals  is  based  on  the  same  scale  for  height,  intelligence,  and  scholastic  achievement, 
with  a  standard  deviation  (SD)  of  16,  the  SD  of  Stanford-Binet  IQ's  in  the  norma¬ 
tive  population  (Jensen,  1968a). 
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Individual  Differences  vs.  Group  Differences 

Kagan  further  claims  that  my  article  contains  “a  pair  of  partially  correct  empirical 
generalizations  wedded  to  a  logically  incorrect  conclusion.”  The  “partially  cor- 
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rect”  empirical  generalizations  he  refers  to  are  (a)  the  high  heritability  of  intelli¬ 
gence  (is  there  contrary  evidence?)  and  (b)  the  average  difference  of  about  one 
standard  deviation  (15  or  16  IQ  points)  between  Negro  and  white  children  on 
standardized  intelligence  tests  (is  there  contrary  evidence?).  The  “logically  incor¬ 
rect  conclusion"  is  that,  given  these  two  facts,  the  IQ  difference  between  Negro  and 
white  children,  therefore,  involves  genetic  as  well  as  environmental  factors. 
I  have  not  drawn  this  “conclusion"  from  this  premise,  as  geneticist  Crow  acknowl¬ 
edged  in  stating:  “Strictly,  as  Jensen  mentions,  there  is  no  carryover  [of  herita¬ 
bility  measures]  from  with  in-population  studies  to  between-population  con- 
elusions."*  I  have  explained  in  greater  detail  elsewhere  (Jensen,  1968b)  that  heri¬ 
tability  coefficients  by  themselves  cannot  answer  the  question  of  genetic  differences 
between  groups,  but  when  used  along  with  additional  information  concerning  the 
amount  of  relevant  environmental  variations  within  groups  and  overlap  between 
groups,  can  enter  into  the  formulation  of  testable  hypotheses  that  could  reduce 
the  heredity-environment  uncertainty  concerning  group  differences.  For  example, 
we  can  pose  the  question:  are  differences  (as  measured  by,  say,  median  overlap) 
between  various  racial  groups  in  the  same  society  larger  on  mental  tests  of  rela¬ 
tively  low  heritability  than  on  tests  of  relatively  high  heritability  within  the 
groups  being  compared?  Would  not  environmental  and  genetic  hypotheses  of  the 
cause  of  the  group  difference  lead  to  opposite  predictions?  Are  these  predictions 
operationally  testable,  just  as  other  hypotheses  in  science?  They  have  not,  to  my 
knowledge,  been  tested,  and  so,  of  course,  I  have  not,  contrary  to  Kagan's  claim, 
drawn  any  conclusion  about  the  outcome  of  such  an  hypothetical  experiment. 
Also,  other  types  of  experiments  permitting  much  stronger  inference  have  been 
proposed  but  have  not  yet  been  done.  I  simply  say  there  is  sufficient  evidence — 
and  I  present  a  l'*st  of  items  not  mentioned  by  Kagan — to  suggest  it  is  not  an  un¬ 
reasonable  hypothesis  that  racial  differences  in  mental  abilities  involve  genetic 

•Considered  not  as  a  test  of  genetic  racial  differences  but  merely  a 5  an  abstract  problem  in 
quantitative  genetics,  I  wonder  if  Crow  would  not  agree  with  the  following:  Given  two  populations 
0  and  2)  whose  means  on  a  particular  characteristic  differ  significantly  by  x  amount,  and  given 
the  heritability  (Hi  and  H0)  of  the  characteristic  in  each  of  the  two  populations,  the  probability 
that  the  two  filiations  differ  from  one  another  genotypically  as  well  as  phenotypically  is  some 
monotonicaliy  increasing  function  of  the  magnitudes  of  Hx  and  //2.  Such  probabalistic  statements 
arc  commonplace  in  all  branches  of  science.  It  seems  that  only  when  we  approach  the  question  of 
genetic  race  differences  do  some  geneticists  talk  as  though  only  one  or  two  probability  values  is  pos¬ 
sible,  either  o  or  1.  Scientific  advancement  in  any  field  would  be  in  a  sorry  state  if  this  restriction 
were  a  universal  rule.  Would  Crow  argue,  for  example,  that  there  is  no  difference  in  the  probability 
that  two  gioups  differ  genetically  where  H  for  the  trait  in  question  is  .90  in  each  group  as  against 
the  case  where  //  is  .10?  I11  the  absence  of  absolute  certainty,  are  not  probabalistic  answers  still 
preferable  to  complete  ignorance? 
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as  well  as  environmental  and  cultural  factors.  What  factual  or  theoretical  genetic 
evidence  can  Kagan  present  that  this  hypothesis  is  unreasonable  or  has  already 
been  scientifically  rejected?  Does  Kagan  advocate  the  fallacy  that  until  a  reason¬ 
able  hypothesis  has  been  definitely  proved,  we  must  believe  that  the  opposite  of 
the  hypothesis  is  true?  Or  does  he  believe  that  these  questions  should  not  even  be 
asked,  much  less  formulated  into  testable  hypotheses?  My  position  is  that  reason¬ 
able  h  potheses  concerniifjg  socially  and  educationally  relevant  questions  should 
be  subjected  to  appropriate  investigation  and  the  findings  be  published  and  widely 
discussed  by  the  scientific  community  and  the  general  public  a i  well. 

The  Bloom  Fallacy 

Cronbach  notes  that  I  refer  to  Benjamin  Bloom's  (1964)  summary  of  age-to-age 
correlations  of  mentt.1  test  scores  up  to  17  or  18  years  of  age.  Cronbach  believes 
that  since  I  introduced  this  source  I  was  also  obligated  to  disclose  that  Bloom  gives 
these  data  an  interpretation  opposite  to  mine.  “Bloom  sees  the  gains  from  year 
to  year  in  test  score  as  random  and  unpredictable,  hence  due  to  external  events 
and  not  inheritance.“  I  have  no  argument  with  Bloom's  correlations,  which  are 
empirical  fact.  His  interpretation  of  them,  however,  is  fallacious,  and  though  it 
does  fit  the  correlation  data  themselves,  it  does  not  fit  other  data  that  are  an 
essential  part  of  the  picture.  These  correlations,  beginning  at  around  zero  between 
ages  i  and  18  years,  gradually  increase  up  to  about  .90  between  ages  16  and  18. 
This  pattern  of  correlations  would  result  between  series  of  scores  if  a  number  of 
random  increments  were  added  to  each  score  starting  with  a  base  of  zero  (or  some 
value  without  variance).  But  differences  among  the  final  scores,  each  consisting  of 
the  summation  of  random  increments,  will  not  be  at  all  predictable.  Yet  we  know 
that  mental  test  scores  are  quite  predictable,  just  from  a  knowledge  of  the  parents' 
IQ's.  even  before  the  child  is  bom.  (The  correlation  of  midparent  and  offspring 
at  age  18  is  about  .70.)  What  the  evidence  on  the  heritability  (H)  of  IQ  tells  us  is 
that  about  80  per  cent  of  the  variance  in  IQ’s  is  conditioned  by  the  genes,  in  other 
words,  by  factors  already  present  at  conception.  This  being  the  case,  the  interpre¬ 
tation  of  mental  growth  from  birth  to  18  years  of  age  as  a  process  of  adding  ran¬ 
dom  increments  just  makes  no  sense.  The  Bloom  model  would  be  in  accord  both 
with  the  facts  of  the  age-to-age  correlations  and  with  the  facts  of  the  heritability 
of  IQ  if  it  conceived  of  the  adult  level  of  ability  as  a  genetically  predicted  level 
of  ability  from  which  random  increments  are  subtracted,  going  in  the  backward 
direction  toward  birth.  In  other  words,  the  genetic  factors  laid  down  at  conception 
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are  increasingly  realized  in  the  individual’s  performance  as  he  approaches  the 
asymptote  of  that  performance,  in  this  case,  ability  on  mental  tests. 

Cronbach  also  mentions  late  blooming  in  IQ,  i.e.,  the  fact  that  some  persons 
show  marked  spurts  in  their  relative  position  even  as  late  as  adolescence.  Why 
should  it  be  assumed  that  these  mental  growth  spurts  are  environmentally  caused? 
In  fact,  the  relatively  high  correlation  between  identical  twins  across  the  whole 
age  range,  even  in  the  range  of  the  lowest  year-to-year  correlations,  is  a  strong 
indication  that  genetic  factors  play  a  major  part  in  the  form  of  the  individual’s 
growth  curve  for  intelligence,  just  as  is  true  for  height. 

Underplaying  the  Role  of  Heredity 

Cronbach  says:  “Jensen  accuses  writers  on  education  of  underplaying  or  denying 
the  role  of  heredity.  Some  of  this  bias  does  exist,  but  Jensen  is  unfair.  He  does  not 
quote  the  writers  in  psychology  and  education  who  do  devote  space  to  heredity.” 
On  the  contrar; ,  these  are  the  ones  about  whom  I  have  the  greatest  complaint. 
I  do  not  criticize  textbook  writers  who  merely  omit  discussion  of  the  heredity- 
environment  issue.  I  do  object  to  those  textbook  authors  (Cronbach  is  not  among 
them)  who  bring  up  the  subject  but  then  distort,  misrepresent,  or  minimize  the 
relevant  evidence.  I  have  recently  surveyed  25  of  the  most  widely  used  recent 
textbooks  in  educational  psychology  with  reference  to  this  topic  and  I  am  prepar¬ 
ing  a  separate  article  on  their  treatment  of  the  heredity-environment  aspects  of 
individual  and  group  differences.  Leaving  out  those  few  that  say  nothing  about 
these  topics,  all  but  a  few  of  the  rest  give  what  must  be  regarded  as  inaccurate  or 
misleading  information. 

The  Interval  Scale  of  IQ 

My  argument  that  IQ’s  are  approximately  normally  distributed  in  the  population 
and  that  the  IQ  scale  behaves  like  an  interval  scale  is  claimed  by  Hunt  to  be  cir¬ 
cular.  Hunt  shows  that  he  misses  the  essential  point  when  he  says  “. . .  apparently, 
for  Jensen,  going  twice  around  the  circular  argument  removes  its  circularity?” 
The  argument: 

(a)  We  postulate  that  intelligence  is  normally  distributed  in  the  population, 
just  as  most  other  metrical  biological  characteristics  (e.g.,  height,  age  of  menarche, 
head  circumference,  etc.). 

(b)  We  devise  an  intelligence  test  to  yield  a  normal  distribution  of  scores  in 
a  representative  sample  of  the  population.  If  intelligence  is  in  fact  normally  dis¬ 
tributed,  and  if  our  test  scores  yield  a  normal  distribution,  it  necessarily  follows 
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that  the  test  scores  constitute  an  equal  interval  scale.  (If  the  scale  were  trans¬ 
formed,  as  by  taking  the  square,  square-root,  logarithm,  or  any  other  non-linear 
transformation  of  the  scores,  the  distribution  would  no  longer  be  normal.)  So  far 
the  logic  is,  of  course,  circular,  as  is  the  first  step  in  all  forms  of  measurement  in 
science. 

(c)  But  then  we  go  beyond  the  circularity  by  determining  if  our  postulate 
(i.e.,  normality)  and  the  system  of  measurement  that  is  relevant  to  it  (i.e.,  interval 
scale)  can  make  quantitative  predictions  of  some  phenomenon  which  is  itself 
entirely  independent  of  our  assumption  about  the  scale  of  measurement.  If  the 
prediction  is  then  borne  out  in  fact,  the  circularity  is  broken.  The  independent 
phenomenon  we  wish  to  predict  in  this  present  case  is  the  regression  of  IQ  for 
different  degrees  of  kinship.  The  amount  of  regression  for  quantitative  traits  for 
various  degrees  of  kinship  is  predicted  from  principles  of  population  genetics  and 
holds  for  clearly  inherited  metrical  physical  characteristics  which  are  definitely 
known  to  be  measured  on  an  interval  scale  (e.g.,  height)— and  our  method  of 
measuring  intelligence  itself  plays  no  part  in  these  genetic  principles  or  analogous 
physical  traits,  so  we  are  no  longer  involved  in  a  circular  argument.  The  genetic 
predictions  will  be  borne  out,  however,  only  if  our  measurements  of  intelligence 
constitute  an  interval  scale,  because  the  genetic  predictions  assume  rectilinear 
regression  lines  between  kinship  for  metrical  traits.  The  fact  that  the  obtained 
regression  lines  for  IQ's  are  rectilinear  and  closely  in  accord  with  the  predictions 
(the  same  predictions  that  would  be  made  for  height,  head  circumference,  finger¬ 
print  ridges,  etc.)  means  that  the  IQ  measurements  behave  like  an  interval  scale. 
The  genetic  evidence,  reviewed  in  my  paper,  fully  supports  this.  Make  a  nonlinear 
transformation  of  the  IQ  scale  and  what  happens?  The  kinship  regressions  are 
then  clearly  not  rectilinear  and  the  obtained  kinship  correlations  are  not  in  accord 
with  the  genetically  predicted  values.  Furthermore,  there  is  nothing  in  this  whole 
argument  which  suggests,  as  Hunt  accuses  me  of  implying,  that  the  present  IQ 
distribution  “is  fixed  in  human  nature  for  all  time  or  until  selective  breeding 
alters  it."  Here  Hunt  again  sets  up  his  favorite  straw  man — “fixed  intelligence." 

The  Editors'  introductory  summary  of  Hunt’s  paper  says  that  “He  [Hunt]  finds 
Jensen’s  claims  about  the  high  heritability  of  intelligence  unsubstantiated."  Yet 
I  find  in  Hunt’s  paper  nothing  that  challenges  either  the  theory  or  the  methods 
or  the  findings  concerning  the  numerous  studies  of  the  heritability  of  intelligence 
which  are  summarized  in  my  article!  If  one  wishes  to  argue  with  the  empirical 
finding  of  a  heritability  coefficient  (H)  of,  say,  80%  for  intelligence  (the  average 
value  of  H  for  the  studies  reported  in  the  literature),  then  one  must  fault  those 
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FIGURE  2. 

Comparison  of  what  the  distribution  of  IQ’s  theoretically  would  be  if  all  geno¬ 
types  were  identical  (for  IQ  too)  in  an  "average”  environment  (assuming  a  normal 
distribution  of  environmental  advantages)  and  all  variance  were  due  only  to  non- 
genetic  (environmental)  factors  (heavy  line).  Under  these  conditions  the  heritability 
(H)  of  IQ’s  would  be  zero,  instead  of  .80  as  in  the  present  population.  The  shaded 
curve  represents  the  normal  distribution  of  IQ’s  in  the  present  population. 


heritability  studies  which  yield  these  results.  Neither  Hunt  nor  any  of  the  other 
discussants  has  done  this. 

Phenotypic  Variation  of  a  Given  Genotype 

I  wish  to  make  it  as  clear  as  I  know  how  just  what  a  heritability  (H)  value  of  .80 
actually  means.  Crow  and  Cronbach  essentially  reiterate  what  I  said  about  the 
meaning  of  H.  The  latter  says:  “The  index  of  .80  is  impressive,  but  it  is  less  dis¬ 
couraging  than  Jensen  implies,"  and  he  presents  a  rather  complex  statistical  argu- 
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FIGURE  3. 

The  theoretical  distribution  of  IQ’s  if  all  variance  due  to  environmental  factors 
were  eliminated  (with  everyone  having  an  "average"  environment)  and  all  the  re¬ 
maining  variance  were  due  only  to  genetic  factors  (heavy  line).  Under  these  condi¬ 
tions  the  heritability  (H)  of  IQ’s  would  be  i.oo.  The  shaded  curve  represents  the 
normal  distribution  of  IQs  in  the  present  population,  in  which  H  =  .80. 


ment  to  indicate  the  range  of  phenotypic  variation  for  a  given  single  genotype 
which  is  implied  by  an  H  index  of  .80.  The  same  argument  can  be  illustrated  per¬ 
haps  more  simply  by  graphical  means.  I  did  this  in  iny  original  manuscript,  but 
it  was  edited  out,  probably  because  it  seemed  redundant.  But  I  think  the  graphical 
explanation  is  worth  the  space  it  takes.  Figure  2  shows  the  normal  distribution  of 
IQ's  in  the  population  (shaded  curve),  and  the  heavy-line  curve  shows  the  hy¬ 
pothetical  distribution  of  IQ’s  if  all  persons  in  the  population  had  exactly  the 
same  genotype  for  intelligence  and  the  only  sources  of  variation  were  environ¬ 
mental.  The  area  under  both  curves  is  the  same,  but  the  tall  curve  has  only  20% 
of  the  variance  (i.e.,  1  —  H  —  .to)  of  the  flat  curve.  In  other  words,  it  is  the  dis¬ 
tribution  of  phenotypes  for  a  particular  genotype,  given  H  =  .80.  This  depicts 
essentially  what  Cronbach's  statistical  sortie  was  aimed  to  point  out.  But  it  is 
only  half  the  picture.  Figure  3  shows  the  reverse  hypothetical  situation,  i.e.,  the 
difference  in  the  IQ  di  tribution  (heavy-line  curve)  if  genotypes  remained  as 
varied  as  they  actually  are  but  everyone  had  the  same  environment  (pre-  and 
post-natal),  which,  of  course,  is  possible  only  theoretically.  The  population  van- 
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ance  in  IQ’s  is  thus  reduced  by  20%,  and  Figure  3  is  how  it  would  look.  To  point 
to  only  one  or  the  other  figure  alone  is  improper.  It  takes  both  to  tell  the  true 
picture.  I 

Points  of  Misunderstanding 

Confusion  Between  Population  Average  and  Individual  Differences 

The  most  common  point  of  confusion  among  several  of  the  discussants  concerns 
the  distinction  between  common  environmental  factors  that  affect  the  population 
average  and  factors  that  account  for  individual  deviations  from  the  population 
average.  Genetic  and  environmental  factors  are  involved  in  both  of  these  two 
aspects  (i.e.,  population  mean  vs.  individual  variation),  though  not  necessarily 
to  the  same  degree.  If  the  population  average  were  not  susceptible  to  environ¬ 
mental  influences,  there  would,  of  course,  be  no  value  in  education!  Children  can 
learn  and  do  learn  when  appropriate  opportunities  are  provided,  just  as  they 
grow  when  food  is  provided.  And  the  average  level  of  developed  skills  in  the  popu¬ 
lation  will  reflect  to  an  important  degree  the  extent  and  quality  of  the  opportuni¬ 
ties  for  learning,  just  as  the  average  stature  of  the  population  will  reflect  to  some 
degree  the  quality  of  nutrition.  While  widespread  improvement  in  the  environ¬ 
ment  relevant  to  a  particular  trait  may  raise  the  mean  level  of  the  population  on 
that  trait,  it  does  not  necessarily,  or  even  usually,  decrease  differences  among  in¬ 
dividuals.  No  one  denies  the  importance  of  certain  environmental  conditions  for 
the  development  of  phenotypic  characteristics.  What  heritability  studies  of  intel¬ 
ligence  show,  however,  is  that  in  the  European  and  North  American  Caucasian 
populations  in  which  these  studies  were  conducted  environmental  variations 
account  for  relatively  little  (about  20%)  of  the  variation  in  intelligence  among 
individuals.  These  studies  by  themselves  can  tell  us  nothing  about  changes  in  the 
mean  of  the  population  across  generations.  Even  though  the  offspring  may  be 
brighter  or  taller  than  their  parents,  the  correlation  between  parents  and  children 
does  not  change  appreciably.  For  highly  heritable  traits,  like  intelligence,  parental 
phenotypes  thus  remain  a  statistically  reliable  basis  for  predicting  the  deviations 
of  their  offspring  from  the  population  mean.  Improving  the  population's  relevant 
environment  for  the  development  oi  a  trait  usually  increases  the  phenotypic  mani¬ 
festations  of  genotypic  differences,  and,  as  Bereiter  points  out,  it  increases  the 
heritability  of  the  trait:  "One’s  view  of  the  future  beyond  equality  of  opportunity 
must,  therefore,  be  of  a  future  in  which  differences  in  intelligence  are  virtually 
one  hundred  percent  determined  by  heredity.’’  Bereiter  adds  in  a  footnote:  "This 
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eventuality  is  in  no  wise  to  be  forestalled  by  individualized  instruction  or  any 
more  libertarian  tactic;  on  the  contrary,  such  appipaches  should  allow  inherited 
differences  to  reach  full  flower,  as  advertised  in  tip  slogan,  ‘enabling  each  child 
to  realize  his  fullest  potential.*  **  “ 

This  brings  us  to  the  question  of  the  primary  aims  of  compensatory  education. 
The  aims  are  often  explicitly  stated  as  being  to  ddcrease  or  remove  the  scholastic 
(and  ultimately  occupational)  achievement  gap-  between  children  called  dis¬ 
advantaged  and  the  rest  of  the  population,  or  eveh  to  make  all  children  perform 
at  least  at  the  population  average  for  their  grade  ilevel  throughout  their  years  in 
school.  Educational  innovations,  improvements  in  instructional  techniques,  and 
so  on,  when  they  are  successful,  are  just  as  likely  to  increase  the  learning  and 
achievements  of  the  advantaged  as  of  the  disadvantage  i,  with  little  if  any  decrease 
in  the  relative  differences  among  individuals,  so  that  E.  L.  Thorndikes  dictum 
would  remain  valid:  “In  the  actual  race  of  life,  which  is  not  to  get  ahead  but  to 
get  ahead\  of  somebody,  the  chief  determining  factor  is  heredity.’*  Equality 
of  opportunity  is  a  worthy  and  attainable  goal.  Equality  of  performance  is  a  mis¬ 
guided  hopp.  The  important  thing  for  the  welfare  of  children  and  of  society  in 
general  would  seem  to  be  to  try  and  create  conditions  that  will  maximize  the 
proportion  of  the  population  that  can  learn  and  work  successfully  and  reward- 
ingly  in  the  diverse  occupational  roles  that  the  society  provides.  It  is  clear  that 
various  peoples  and  societies  in  the  past  and  in  the  present  have  approached  this 
realistic  goal  to  quite  different  degrees,  and  it  would  seem  worthwhile  to  inquire 
into  the  social,  biological,  and  educational  conditions  which  have  either  hindered 
or  promoted  Uje  realization  of  this  goal.  I  would  hypothesize  that  among  the 
relevant  condmons  would  be  at  least  two  prominent  factors:  (a)  the  working  of 
eugenic  pressures,  either  consciously  and  directly,  or  indirectly  through  the  value 
system,  social  structure,  socially-conditioned  mating  patterns,  and  the  like,  and 
(b)  a  wide  diversity  of  educational  options,  paths,  and  goals. 

Height  as  an  Example 

I  have  said  that  the  mode  of  inheritance  of  intelligence  quite  closely  parallels  that 
for  physical  stature.  Four  of  the  discussants  referred  to  the  overall  increase  in  height  t 
in  the  population  as  if  this  fact  somehow  diminished  the  importance  of  heredity  in 
individual  differences  in  height,  and  even  more  so  in  intelligence,  since  intelligence 
has  a  lower  heritability  than  height  (about  .80  vs.  .95).  Because  this  has  been  one 
of  the  commonest  arguments  put  forth  by  persons  traditionally  called  environ¬ 
mentalists,  I  think  it  deserves  a  closer  look  than  it  was  given  by  the  discussants.  The 
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parallel  between  height  and  intelligence  is  close  enough  that  we  may  gain  some 
insights  about  the  latter  from  a  study  of  the  former,  about  which  much  more  is 
known  concerning  population  trends  across  many  generations. 

Crow  states  that  because  of  unidentified  environmental  influences  height  has 
increased  by  a  "spectacular  amount.”  And  Hunt,  on  the  basis  of  what  he  heard 
from  guides  at  Jamestown’s  Festival  Park  and  aboard  the  U.  S.  Constitution,  states 
that  height  "appears  to  have  increased  nearly  a  foot  without  benefit  of  selective 
breeding  or  natural  selection."  Presumably  Hunt  is  referring  to  the  increase  in 
adult  height  since  about  the  17th  century.  The  implication  is  that  all  of  this  in¬ 
crease  in  height  is  strictly  the  effect  of  environmental  and  not  genetic  factors. 

Let  us  see  what  more  dependable  authorities  than  tourist  guides  have  to  say 
about  this  subject.  I  have  obtained  my  information  from  a  book  on  human  genetics 
by  a  noted  British  geneticist  (Carter,  1962),  and  from  comprehensive  articles  on 
this  subject  by  J.  M.  Tanner  (>965, 1968),  the  world’s  leading  researcher  on  humai. 
growth.  Here  is  what  I  find: 

First  of  all,  it  is  essential  to  distinguish  between  growth  rate  and  final  (adult) 
level.  Adult  height  has  increased  little  over  the  past  century  or  so.  Carter  (p.  102) 
says  that  skeletal  remains  suggest  there  has  been  little  appreciable  change  in  height 
in  Britain  over  the  past  5000  years.  “If  there  has  been  any  increase  [in  adult  height 
in  Britain]  it  is  only  of  the  order  of  1  inch.  What  environmental  improvements 
appear  to  be  doing  is,  in  the  main,  to  accelerate  growth,  so  that  full  adult  height 
is  being  reached  earlier.  Records  from  the  armed  services,  prisons,  and  anthro¬ 
pological  surveys  suggest  that  full  adult  height  has  not  changed  by  more  than  t -J4 
inches  for  the  past  century’’  (p.  102).  Other  countries  have  shown  slightly  higher 
increases  than  in  Britain,  and  Tanner  (1968)  concludes  that  adult  height  has  in¬ 
creased  2 -yt  to  3-14  inches  in  the  past  century.  Increases  before  the  last  century 
were  relatively  minute.  While  the  increase  in  height  since  about  1700  was  a  posi- 
v  lively  accelerated  curve,  it  has  become  negatively  accelerated  in  the  20th  century, 
and  the  trend  is  leveling  off.  especially  in  the  United  States.  Growth  rate,  and 
consequently  children’s  height,  has  shown  much  greater  increases.  Children  now 
attain  their  full  adult  height  by  18  or  19,  on  the  average,  rather  than  at  26,  as 
was  the  case  only  50  years  ago.  The  trend  toward  earlier  maturation  shows  up  most 
dramatically  in  the  lower  age  of  menarche,  or  lint  menstrual  period,  which  has 
declined  from  17  to  13  years  of  age  since  1840. 

The  trend  toward  earlier  maturity  seems  to  be  related  largely  to  environmental 
factors — probably  improved  nutrition  and,  it  has  been  hypothesized,  electric  lights. 
(Children  today  spend  more  time  awake  and,  due  to  electric  lighting,  mon  hours 
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under  illumination,  so  they  grow  for  more  hours  per  day,  just  as  chickens  raised 
under  constant  illumination  reach  egg-laying  capacity  much  younger  than  when 
raised  under  normal  conditions.)  But  part  of  the  cause  of  increased  growth  rate 
is  also  genetic.  The  increase  in  adult  height  may  be  almost  entirely  attributable  to 
genetic  factors.  Tanner  (1965)  points  out  that  among  environmental  factors  the  in¬ 
crease  in  adult  height  is  at  least  as  closely  related  to  the  introduction  of  the  bicycle 
and  other  improved  modes  of  transportation  as  to  improvements  in  nutrition  and 
health  care!  What  is  the  explanation?  It  is  what  geneticists  call  the  outbreeding 
effect,  heterosis  or  hybrid  vigor.  Tanner  (1968)  states  that  the  "height  of  adults  is 
significantly  and  inversely  correlated  with  the  degree  of  inbreeding  in  the  region 
studied,"  and  "the  trend  in  adult  height  may  have  in  whole  or  in  part  a  genetic 
explanation."  It  has  been  estimated  that  10  to  20  per  cent  of  the  variance  in  height 
is  due  to  genetic  dominance,  $0  that  the  mean  of  the  offspring  of  two  parents  will 
not  be  halfway  between  the  parents  but  slightly  closer  to  the  taller  parent.  Out- 
breeding  increases  heterozygotes  in  the  population  with  a  consequent  increase  in 
height.  This  heterosis  due  to  outbreeding  also  enhances  growth  rate  and  early  ma¬ 
turation  as  amply  demonstrated  in  numerous  experiments  in  animal  breeding.  Out- 
breeding  has  increased  at  a  steady  rate  ever  since  the  introduction  of  the  bicycle. 
For  example,  sons  of  parents  who  were  from  different  Swiss  villages  were  taller  by 
approximately  1  inch  than  the  sons  of  parents  from  the  same  village.  Persons  bom 
to  parents  whose  inbreeding  is  to  the  degree  of  first  cousins  average  1.4  inches 
shorter  than  persons  whose  parents  are  unrelated.  According  to  Tanner,  the  average 
degree  of  outbreeding  that  has  taken  place  in  the  last  century  can  account  for  0.8 
inches  increase  in  height  per  generation.  The  increase  in  heterozygosity,  of  course, 
eventually  “saturates,”  and  the  effects  level  off,  as  has  already  occurred  in  the  U.  S. 
That  genetic  as  well  as  nutritional  factors  are  a  major  cause  of  the  increase  in  ac¬ 
tual  height  is  further  shown  in  the  fact  that  approximately  the  same  increase  has 
occurred  in  all  social  classes  in  Western  countries  even  though  there  have  been 
nutritional  differences  among  social  classes.  On  the  other  hand,  earlier  maturation, 
as  indexed  by  age  of  menarche,  is  more  related  to  nutrition,  as  shown  by  a  decrease 
in  social  class  differences  in  countries  with  a  very  wide  range  of  nutrition.  Thus 
Hong  Kong  has  shown  a  convergence  between  social  classes  in  the  decreasing  age 
of  menarche,  while  England  and  Scotland  have  not. 

Have  genetic  differences  between  individuals  and  between  groups  decreased 
with  the  average  increase  in  height  in  the  population?  No.  Take  the  sex  difference 
in  height,  which  is  surely  genetic.  Since  males  have  responded  more  than  females 
to  improved  nutrition,  the  sex  difference  in  height  has  slightly  increased.  The  range 


o!  individual  differences  in  height  is  at  least  as  great  as  ever  it  was  and  the  heritabil- 
ity  of  height  is  probably  higher  than  it  has  ever  been. 

Thus  the  slight  increase  in  the  population's  mean  height  over  the  last  two  cen¬ 
turies — the  environmentalists'  favorite  counter-argument  to  the  high  heritability 
of  IQ— itself  turns  out  to  be  largely  a  genetic  phenomenon! 

What  has  been  said  about  height  probably  applies  also  to  intelligence  and  other 
biologically-conditioned  characteristics.  There  is  some  evidence,  for  example,  of 
an  increase  in  intelligence  test  perfomance  in  the  general  population  between 
World  War  I  and  World  War  II  (Tuddenham,  1948),  due  no  doubt  to  improve¬ 
ments  in  education,  nutrition  and  health  care,  and  standards  of  living  in  general, 
and  the  same  general  factors  involved  in  the  increase  in  height  Intelligence  vari¬ 
ance,  too,  has  a  genetic  dominance  component  not  very  different  from  height.  Both 
white  and  Negro  populations  have  shown  the  reported  increase  in  intelligence  test 
performance,  but  there  has  been  no  indication  of  a  convergence  of  their  mean  scores 
since  World  War  I,  although  there  have  been  marked  socioeconomic  and  educa¬ 
tional  advances  since  then.  In  fact,  there  is  some  indication  from  armed  forces  tests 
and  nationwide  testing  surveys  that,  if  anything,  the  average  difference  in  perfor¬ 
mance  between  Negro  and  whites  may  have  increased  since  World  War  I  (e.g., 
Minor,  t957).T 

Confusion  of  Cultural  Disadvantage  with  Sensory  Deprivation 

Hunt's  paper  places  great  emphasis  on  the  role  of  sensory  stimulation  in  early 
development  as  a  factor  in  later  mental  attainments.  He  cites  particularly  two 
classes  of  evidence  in  support  of  this  hypothesis:  (a)  experiments  on  the  effects  of 
extreme  senscry  deprivation  in  animals,  and  (b)  observations  of  children  sub¬ 
jected  in  early  infancy  to  extreme  sensory  deprivation  and  motor  restriction  through 
l  being  confined  in  cribs  in  understaffed  orphanages. 

The  connection  between  these  lines  of  evidence  and  the  average  lower  IQ’s  and 
deficiencies  in  scholastic  performance  of  children  called  culturally  disadvantaged 
is  purely  hypothetical.  I  seriously  question  the  relevance  of  these  types  of  evidence 
for  understanding  the  observable  abilities  of  disadvantaged  children. 

I  do  not  contest  the  evidence  showing  that  rabbits,  kittens,  and  chimpanzees 

'  It  hat  alio  been  argued  that  our  concern  should  be  with  the  relative  improvement  of  Negroes 
compared  to  the  white  population,  rather  than  with  the  a&olute  improvement  of  one  group. 
Though  some  differentials  have  been  cut,  a  time-gap  analysis  indicates  that  the  Negro  lags  about 
a  quarter  century  behiud  the  white,  and  this  lag  has  not  been  reduced  since  World  War  I.  On 
some  measures,  there  is  evidence  that  the  environmental  differences,  expressed  in  time-lag,  are  in¬ 
creasing.  See:  Rashi  Fein,  "An  Economic  and  Soda!  Profile  of  the  Negro  American, "  Daedthu,  fM, 
no.  4  (Fall,  196$),  815-846. 
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after  being  reared  in  total  darkness  manifest  irreversible  histological  effects, 'such 
as  degeneration  of  the  optic  disc,  optic  nerve,  pyramidal  cells  in  the  striate  area, 
and  so  on.  Culturally  disadvantaged  children  are  obviously  not  reared  in  the  dark. 
The  experiments  cited  by  Hunt  are  interesting  but  irrelevant  to  the  problefns  dis¬ 
cussed  in  my  paper.  Somewhat  more  relevant  are  Harlow's  experiments  (cited  in 
my  paper)  on  primates  reared  under  severe  sensory-motor  deprivation  but  hot  the 
absence  of  light  which  results  in  optic-neural  degeneration.  Harlow's  deprived 
monkeys  were  reared  in  isolation  in  small,  lighted  cages  with  uniform  opaque  walls 
and  containing  few  manipulanda.  Yet  after  prolonged  periods  of  being  raised  in 
such  an  environment  they  showed  no  deficiencies  in  learning  performance  as  com¬ 
pared  with  monkeys  raised  together  in  large,  open  cages  permitting  a  variety  of 
sensorimotor  experience.  Similar  sensory  deprivation  and  enrichment  studies  using 
rats,  such  as  the  work  of  Krech  and  Rosenzweig  cited  by  Hunt,  are  clearly  less 
relevant  than  the  primate  experiments  in  their  implications  for  human  behavior. 
It  should  be  noted,  however,  that  even  in  the  case  of  rats,  the  greatest  extremes  of 
rat  environment,  from  deprived  to  enriched  (where  the  enrichment  includes  ex¬ 
perience  in  mazes),  that  have  been  devised  in  the  laboratory  result  in  differences 
in  maze  leariiing  ability  only  about  one-fourth  as  large  as  those  produced  geneti¬ 
cally  by  selective  breeding  for  maze  learning. 

Hunt  also  attaches  importance  to  experience  in  the  development  of  sensorimotor 
integration,  referring  to  experiments  with  rats  climbing  a  guy-rope,  which  suggests 
that  "each  coordination,  between  vision-and-hand  motion  or  between  eye-function 
and  ear-function,  has  its  own  neuro-eiectrical-chemical-anatomical  equipment . . . 
When  such  equipment  has  emerged  as  the  consequence  of  a  given  bit  of  functional 
accommodation  or  learning,  it  can  readily  be  employed  in  other  functioning  and 
thereby  becomes  the  basis  for  the  transfer  of  training.”  But  do  sudi  elemental 
components  of  sensorimotor  accommodation  and  integration  have  any  less  chance 
to  develop  in  a  slum  than  in  a  penthouse?  It  seems  far-fetched  to  me  that,  as  Hunt 
suggests,  these  components  of  early  sensorimotor  development  form  the  basis  of 
Spearman’s  g  or  general  intelligence  factor.  I  cited  evidence  in  my  paper  showing 
that,  if  anything,  there  is  either  a  zero  or  a  negative  correlation  between  most  in¬ 
dices  of  early  behavioral  development,  such  as  the  Bayley  Infant  Scaleji,  and  later 
IQ.  Kagan  (1966)  has  identified  some  components  of  early  behavior  which  appar¬ 
ently  show  a  more  marked  correlation  with  later  intelligence  than  is  generally  found 
in  the  standard  infant  scales  of  development.  Kagan  reports  that  on  certain  labora¬ 
tory  tests  of  cognitive  functioning  lower-class  children,  as  early  as  8  to  i>  months 
of  age,  show  slower  rates  of  information  processing  than  middle-class  children  of 
the  same  ordinal  position  among  their  siblings.  Kagan  observes: 
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Lower-class  children  show  less  rapid  habituation,  less  clear  differentiation  among  visual 
stimuli,  and,  in  a  play  situation,  show  a  high  threshold  for  satiation.  The  latter  measure  is 
obtained  by  placing  the  child  in  a  standard  playroom  with  a  standard  set  of  toys  (quoits 
on  a  shaft,  blocks,  pail,  mallet,  peg  board,  toy  lawn  mower,  and  toy  animals)  and  by  noting 
the  time  involved  in  each  activity.  Some  children  play  with  the  blocks  for  10  seconds  and 
then  skip  to  the  quoits  or  the  lawn  mower,  playing  only  10*20  seconds  with  each  individual 
activity  before  shifting  to  another.  A  second  group  of  children,  called  "high  threshold  for 
satiation  infants"  spends  1  or  2  minutes  with  an  activity  without  interruption  before  chang¬ 
ing.  We  do  not  believe  the  latter  group  of  infants  is  taking  more  from  the  activity;  rather 
it  seems  that  they  are  taking  longer  to  satiate  on  this  action.  It  is  important  to  note  that 
the  observation  that  lower-class  infants  show  a  high  threshold  for  satiation  contrasts  sharply 
with  the  observation  that  4-year-old  lower-class  children  are  distractible  and  hyperkinetic. 
We  believe  both  descriptions.  The  paradox  to  be  explained  is  why  these  lower-class  children 
are  pokey  and  lethargic  and  nondistractible  at  i*  months  of  age,  yet  display  polar-opposite 
behaviors  at  48  months  of  age  (Kagan,  1966,  pp.  105-106). 

The  other  line  of  evidence  appealed  to  by  Hunt  is  on  orphanage  infants  deprived 
of  normal  sensorimotor  experience  du/ng  the  first  one  to  two  years  of  life,  as  in 
the  well-known  study  by  Skeels  and  Dye  (1939).  After  such  deprivation,  these  chil¬ 
dren  have  very  retarded  developmental  quotients  and  their  entire  behavior  ii  in 
marked  contrast  to  that  of  children  typically  called  disadvantaged.  After  placement 
in  good  environments,  the  children  showed  an  avenge  gain  of  about  30  IQ  points, 
became  average  children,  and  grew  up  to  be  average  adults  (Skeels,  1966).  This, 
too,  is  in  contrast  to  typical  disadvantaged  children,  who,  rather  than  showing 
a  tendency  to  catch  up  when  placed  in  a  presumably  more  culturally  enriched 
environment— the  school — begin  gradually  to  fall  behind  in  cognitive  develop¬ 
ment.  The  typical  characteristics  of  culturally  disadvantaged  children  are  a  dif¬ 
ferent  set  of  phenomena  from  those  resulting  from  early  sensory  deprivation.  The 
contrast  is  further  highlighted  by  studies  of  children  who  suffer  severe  verbal  depri- 
\  vation  as  a  result  of  being  bom  completely  deaf;  These  children  show  a  very  marked 

retardation;  usually  amounting  to  one  to  two  jean,  on  tests  of  verbal  intelligence. 
Unlike  disadvantaged  children,  however,  the  deaf  children,  despite  continuing 
deafness,  gradually  catch  up  in  intellectual  performance — it  merely  takes  them 
longer  to  acquire  information  because  of  their  severe  sensory  handicap.  But  once 
acquired,  normal  mental  development  continues.  In  one  of  the  most  careful  studies 
of  mental  development  in  deaf  children,  the  authors  concluded  that  the  deaf  merely 
take  longer  to  reach  the  same  level  of  verbal-conceptual-thinking  ability  as  normal 
persons.  The  authors  state:  . .  the  differences  found  between  deaf  and  hearing 
adolescents  were  amenable  to  the  effects  of  age  and  education  and  were  no  longer 
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found  between  deaf  and  hearing  adults.  Dissociation  between  words  and  referents, 
verbalization  adequacy,  and  level  of  verbalization  were  not  different  for  deaf  and 
hearing  subjects.  Our  experiments,  then,  have  shown  few  differences  between  deaf 
and  hearing  subjects.  Those  found  were  shown  to  fall  along  a  normal  develop 
mental  line  and  were  amenable  to  the  effects  of  increased  age  and  experience,  and 
education"  (Kates,  Kates,  &  Michael,  1962,  pp.  31-32). 

How  much  of  Hunt’s  association  of  sensory  deprivation  with  the  culturally  dis¬ 
advantaged  has  affected  psychologists’  perceptions  and  descriptions  of  the  environ¬ 
ment  of  infants  of  mothers  called  culturally  disadvantaged?  Note  Kagan’s  de¬ 
scription  of  children  he  has  studied  in  the  lower-class  white  population:  . .  the 
lower  class  mothers  spend  less  time  in  face  to  face  mutual  vocalization  and  smiling 
with  their  infants;  they  do  not  reward  the  child's  maturational  progress,  and  they 
do  not  enter  into  long  periods  of  play  with  the  child.  Our  theory  of  mental  devel¬ 
opment  suggests  that  specific  absence  of  these  experiences  will  retard  mental  growth 
and  will  lead  to  lower  intelligence  test  scores."  There  is  not  unanimous  agreement 
that  the  culturally  disadvantaged  have  such  impoverished  interpersonal  interac¬ 
tions  in  infancy  as  described  by  Kagan.  The  early  environment  of  Negro  infants, 
for  example,  is  described  in  quite  contrasting  terms  by  a  Negro  writer,  Xristin 
Hunter:  "Ghetto  babies  must  be  the  most  thoroughly  loved  in  the  world;,  they  are 
passed  from  loving  arms  to  loving  arms,  cradled,  cuddled,  tickled,  endlessly 
discussed  and  admired”  (Hunter,  1969).  This  does  not  sound  like  sensory 
deprivation. 

In  emphasizing  the  environments  of  the  extreme  poor.  Hunt  remarks  that  "few 
if  any  of  the  studies  of  heri  lability  have  included  the  truly  poor,  so  they  have 
missed  this  portion  of  the  variation  in  the  circumstances  of  rearing.”  Heritability 
studies  have  included  all  social  classes,  but  I  agree  that  special  attention  should  be 
given  to  including  the  very  extremes  of  the  existing  environmental  continuum. 
One  might  also  expect,  however,  that  sampling  from  an  increased  range  of 
environments  will  simultaneously  yield  a  correlated  increase  in  genetic  variation, 
thereby  leaving  the  heritability  of  IQ  approximately  the  same. 

Hunt  also  seems  to  assume  that  anything  that  will  accelerate  any  aspect  of  de¬ 
velopment  is  psychologically  good  and  will  have  enhancing  effects  on  later  mental 
ability.  This  is  sheer  speculation  without  empirical  support.  Putting  mobiles  over 
a  child’s  crib  may  very  well  bring  about  an  earlier  eye-blink  response  in  infants, 
but  what  has  this  to  do  with  the  mental  abilities  measured  by  IQ  tests  and  correlated 
with  scholastic  performance?  There  is  just  no  evidence  that  these  types  of  stimula¬ 
tion  in  early  infancy,  over  and  above  what  infants  normally  get,  are  in  any  way 
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related  to  their  intelligence  at  school  age.  In  fact,  there  is  some  evidence,  again  from 
primate  experiments,  that  attempting  to  develop  abilities  ahead  of  the  normal 
maturation  of  cognitive  processes  may  even  be  harmful.  Harlow  (1959),  f  'r  example, 
found  that  very  young  monkeys  have  much  greater  difficulty  than  somewhat  older 
monkeys  in  learning-set  formation  (i.e.,  "learning  to  learn")  but  that  the  younger 
monkeys  can  acquire  learning  sets  by  being  given  much  more  training  than  is 
needed  by  older  monkeys.  The  younger  monkeys,  however,  do  not  attain  the  same 
level  of  proficiency  in  these  problems.  The  more  important  fart  is  that  the  younger 
monkeys  cannot  be  trained  to  do  as  well  as  the  older  monkeys  even  when  they 
finally  reach  the  same  age  as  the  monkeys  who  trained  at  a  later  age.  Harlow  states: 
", . .  these  data  suggest  that  the  capacity  of  the  two  younger  groups  to  form  discrim¬ 
ination  learning  sets  may  have  been  impaired  by  their  early,  intensive  learning-set 
training,  initiated  before  they  possessed  any  effective  learning-set  capability."  The 
more  advanced  cognitive  structures  awaiting  later  brain  maturation  apparently 
were  never  invoked  in  the  earlier  trained  monkeys,  whose  performance  remained 
permanently  below  that  of  monkeys  trained  at  a  later  age.  This  observation  would 
seem  to  be  consistent  with  Elkind's  conjecture  that  . .  the  longer  we  delay  formal 
instruction,  up  to  certain  limits,  the  greater  the  period  of  plasticity  and  the  higher 
the  ultimate  level  of  achievement." 

Associative  and  Cognitive  Abilities 

My  theory  of  two  broad  categories  or  clusters  of  mental  abilities,  labeled  Level  I 
and  Level  II  because  ihey  seem  to  stand  in  some  hierarchical  relationship,  is  some¬ 
what  misinterpreted  by  Cronbach  and  Hunt.  In  factor  analyses,  a  variety  of  tests 
of  associative  learning  ability  and  memory  (digit  span,  serial  and  paired-associate 
learning,  free  recall  of  uncategorized  lists,  etc.)  t.  nd  to  cluster  together;  these  tests 
represent  in  varying  degrees  what  I  call  Level  I  abilities.  On  the  other  hand,  another 
class  of  tests,  which  are  not  highly  correlated  with  Level  I  tests  also  cluster  together: 
standard  verbal  and  nonverbal  IQ  tests,  tests  involving  abstract  reasoning,  symbol 
manipulation,  free  recall  of  conceptually  categorized  lists,  etc.  I  call  these  abilities 
Level  II. 

Hunt  lists  a  great  variety  of  types  of  learning  associated  with  various  experimental 
techniques  for  the  laboratory  study  of  learning  identified  with  Ebbinghaus,  Pavlov, 
Thorndike,  Hull,  Skinner,  and  Piaget,  and  then  says  that  my  broad  distinction 
between  associative  and  cognitive  learning  is  “but  a  conceptual  drop  in  the  bucket." 
This  is  to  miss  the  point  that  Level  I  and  Level  II  represent  broad  categories  of 
abilities  which  do  emerge  in  factor  analyses,  and  many  of  the  types  of  learning  listed 
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by  Hunt  can  be  represented  in  this  two-dimensional  factor  space.  The  fact  that 
one  can  fractionate  these  broad  factors  does  not  detract  from  their  scientific  use¬ 
fulness  in  attempting  to  understand  the  structure  of  mental  abilities.  Nor  is  it 
meaningful  to  call  this  theory  an  “over  simplification*’  as  does  Cronbach.  It  is  a 
simplification  of  a  diversity  of  phenomena*  to  be  sure*  but  an  essential  aim  of 
science  is  to  conceptually  organize  and  simplify  disparate  and  variegated  phenom¬ 
ena.  There  ;s  no  doubt  of  the  complexity  inherent  in  my  formulation.  For  example, 
few,  if  any,  tests  can  be  regarded  as  measuring  purely  Level  I  or  Level  II  under  all 
conditions.  We  already  know  that  paired-associate  learning  tests  can  be  either 
Level  I  or  Level  II,  or  any  admixture  of  the  two,  depending  upon  a  number  of 
experimentally  manipulable  variables.  For  instance,  if  the  subjects  (college  stu¬ 
dents)  are  forced  to  learn  a  list  of  paired-associates  at  a  very  fast  rate  of  presentation* 
the  test,  when  included  in  a  factor  analysis*  is  loaded  almost  entirely  on  the  Level 
I  factor.  If  the  same  paired-associates  are  presented  at  a  muc^  slower  rate,  the 
learning  scores  are  then  substantially  loaded  on  the  Level  II  factor.  Also*  certain 
instructional  techniques  may  change  what  are  usually  perceived  as  rote-learned 
tasks  into  conceptually  mediated  learning.  Cronbach  should  be  assured  that  I 
recognize  a  continuum  of  the  susceptibility  of  various  tasks  to  manipulation  with 
respect  to  their  Level  I-Level  II  loadings.  Some  tasks  are  relatively  easy  to  manipu¬ 
late  in  this  respect — for  example,  paired-associate  learning  and  probably  free  recall 
of  clusterable  lists.  Other  tasks  are  much  more  difficult  to  manipulate  through  in¬ 
struction*  for  example,  the  ability  of  children  under  6  or  7  to  copy  the  figure  of  a 
diamond,  or  to  conserve  volume  in  the  Piagetian  paradigm. 

All  this  does  not  mean*  however*  that  stable  individual  differences  in  Level  I  and 
Level  II  abilities  do  not  exist  or  are  trivial.  Cronbach  points  out  that  spatial  ability, 
which  is  highly  heriu'  ",  can  be  improved  through  training.  I  hope  he  does  not 
believe  that  this  implies  tl  at  the  training  will  wipe  out,  or  even  decrease,  individ¬ 
ual  differences  in  spatial  anility  or  will  lower  its  heritability  within  the  group  that 
received  the  training.  There  is  good  reason  to  believe  that  just  the  opposite  would 
occur.  I  have  found  in  some  of  my  own  research*  for  example,  that  prolonged  prac¬ 
tice  (by  college  students)  on  digit  span  tests  significantly  increases  the  amount  of 
reliable  variance  due  to  individual  differences.  All  subjects  improve  with  practice, 
but  reliable  individual  differences  become  accentuated  at  the  asymptote  of  im¬ 
provement.  Cronbach  knows  that  when  we  talk  about  the  heritability  of  an  ability, 
we  are  not  referring  to  the  absolute  level  of  performance  that  can  be  attained,  but 
to  individual  differences  in  performance  and  the  proportion  of  their  variance  at¬ 
tributable  to  genetic  differences. 


235 


700 


The  Hope  of  the  Instruction  X  Individual  Differences  Interaction 

Hunt  and  especially  Cronbach  share  the  same  '.ope  1  expressed  in  my  paper  (and 
on  numerous  other  occasions)  that  the  improvement  of  scholastic  achievement  and 
the  minimization  of  individual  and  group  differences  in  performance  may  be 
brought  about  by  making  use  of  the  idea  of  a  subjects  X  instruction  interaction. 
In  the  simplest  terms  this  means  that  if  Jim  and  Bill  are  taught  in  the  same  way, 
they  will  differ  more  in  how  fast  and  how  much  they  learn  than  they  would  if  each 
one  were  taught  by  a  different  method  which  is  especially  suited  to  each  child's 
individual  pattern  of  abilities.  Bereiter  is  clearly  much  less  optimistic  than  the  rest 
of  us  about  the  practical  possibilities  implied  by  the  instructional  interaction  no¬ 
tion.  His  cogent  remarks  have  indeed  had  a  somewhat  sobering  effect  on  my  own 
thinking  on  this  topic  and  I  have  gone  back  to  the  literature  to  see  how  much  hard 
evidence  I  could  find  to  bolster  my  hope  that  this  interaction  notion  of  more  indi¬ 
vidualized  instruction  holds  the  promise  of  solving  our  majot  educational  prob¬ 
lems.  To  my  dismay,  but  in  all  fairness  to  Bereiter,  I  must  admit  that  I  can  find  very 
little  evidence  of  pupil  x  type  of  instruction  interaction  in  the  realm  of  learning 
school  subjects  or  for  complex  learning  in  general.  Most  of  the  evidence  for  such 
pupil  x  instruction  interactions  has  been  reviewed  by  Cronbach  (1967)  in  a  paper 
which  is  a  “must”  in  this  field.  I  believe  that  research  based  on  a  more  fine-grained 
approach  to  the  analysis  and  manipulation  of  instruction  will  be  necessary  before 
we  can  properly  assess  the  educational  potential  of  the  pupil  x  instruction  inter¬ 
action.  We  do  know  that  quite  clear-cut  interactions  have  been  shown  in  laboratory 
experiments  on  simple  learning  tasks  in  which  the  tasks  and  methods  themselves 
impose  great  constraints  on  what  the  subject  can  do  in  the  learning  situation.  Then 
we  can  find  significant  interactions  between  learners  and  experimental  variables 
(Jensen,  1967).  When  tasks  are  complex,  involving  a  variety  of  abilities,  as  in  school 
learning,  and  when  there  are  few  constraints  on  how  subjects  can  learn,  pupil  X 
instruction  interactions  either  fail  to  appear  or  are  undetectable.  At  this  point, 
indeed,  I  can  only  say  it  is  my  conjecture,  my  hope,  that  the  Level  I-Level  II  distinc¬ 
tion  may  interact  with  instructional  techniques  to  decrease  the  spread  between 
disadvantaged  and  advantaged  children  in  their  mastery  of  the  basic  scholastic 
skills.  I  hope  a  variety  of  research  will  be  directed  to  testing  this  hypothesis. 

Cronbach  solves  no  problem  by  saying  "Capability  is  not  at  issue  when  a  child 
does  not  call  upon  an  ability  he  possesses.”  What  about  the  ability  to  call  up  rele¬ 
vant  subabilities  and  past  learning  when  confronted  with  a  new  problem?  This 
ability  to  transfer  learning  from  one  type  of  problem  to  another  is  the  essence  of 
intelligence;  it  is  a  Level  II  process.  Why  does  the  5-year-old  fail  to  copy  a  diamond 
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despite  his  ability  to  draw  straight  lines?  Why  does  a  child  who  has  learned  to  add, 
subtract,  multiply,  and  divide  often  fail  in  arithmetic  "thought  problems"  which 
call  upon  the  applications  of  these  subabilities?  It  is  the  appropriate  calling  up, 
integration,  and  transfer  of  various  subskills  that  constitute  what  we  mean  by 
intellectual  capability.  I  can  play  chess;  I  know  all  the  moves.  But  why  can't  I 
play  like  Alekhine  or  Capablanca?  Is  it  simply  because  I  do  not  call  upon  an  ability/ 
that  I  possess?  I  doubt  it.  j 

Bereiter  is  correct,  I  believe,  in  his  argument  that  complex  intellectual  tools  act? 
as  amplifiers  rather  than  equalizers  of  basic  differences  in  problem-solving  ability.] 
Cronbach's  argument  that  the  invention  of  the  computer  has  increased  man's] 
mathematical  capacity  has  as  much  to  do  with  individual  differences  in  mathe-  \ 
matical  ability  as  the  invention  of  the  automobile  has  to  do  with  individual  differ¬ 
ences  in  running  ability. 


Genetic  Social-Class  Differences  in  Intelligence 

Because  of  differences  between  child-rearing  practices  of  the  middle-class  and  those 
of  people  of  poverty,  Hunt  doubts  that  socioeconomic  status  (SES)  differences  in 
intelligence  have  any  genetic  component.  If  Hunt's  supposition  were  true  that 
there  is  no  genetic  component  to  social  class  intelligence  differences,  it  would  have 
to  mean  that  all  the  factors  involved  in  social  mobility,  educational  attainments, 
and  the  selection  of  persons  into  various  occupations  have  managed  scrupulously 
to  screen  out  all  variance  associated  with  genetic  factors  among  individuals  in 
various  occupational  strata.  The  possibility  that  the  selection  processes  lead  to 
there  being  only  environmental  variance  in  intelligence  among  various  socioeco¬ 
nomic  groups  and  occupations— a  result  that  could  probably  not  be  accomplished 
even  by  making  an  explicit  effort  toward  this  goal— is  so  unlikely  that  the  argu¬ 
ment  amounts  to  a  reductio  ad  absurdum.  If  individual  differences  in  intelligence 
are  due  largely  to  genetic  factors,  then  it  is  virtually  impossible  that  average  in¬ 
telligence  differences  between  social  classes  (based  on  educational  and  occupational 
criteria)  do  not  include  a  genetic  component. 

The  argument  is  as  follows:  Twin  studies  and  other  methods  for  estimating  the 
heritability  of  intelligence  have  yielded  heritability  values  for  the  most  part  in  the 
range  from  .70  to  .90,  with  a  mean  value  of  about  .80.  Heritability  (H)  indicates 
the  proportion  of  variance  in  a  metric  characteristic,  such  as  height  or  intelligence, 
that  is  attributable  to  genetic  factors.  (Since  the  heritability  estimate  is  derived 
from  studies  in  European  and  North  American  Caucasian  populations,  the  present 
genetic  analysis  of  SES  differences  cannot  be  generalized  across  racial  groups.) 


77-S4T  0  -  71  -  45 


257 


702 


i  —  H  z=  E,  the  proportion  of  variance  due  to  non-genetic  or  environmental 
factors,  which  of  course  include  prenatal  as  well  as  postnatal  influences.  The  cor¬ 
relation  between  phenotypes  (the  measurable  characteristic)  and  genotypes  (the 
genetic  basis  of  the  phenotype)  is  the  square  root  of  the  heritability,  i.e.,  yfff. 
An  average  estimate  of  y/W for  intelligence  is  .90,  which  is  the  average  correlation 
between  genotype  and  phenotype.  An  estimate  of  the  average  correlation  between 
occupational  status  and  IQ  is  .50.  What  Hunt  is  saying,  essentially,  is  that  the 
correlation  between  IQ  and  occupation  (or  SES)  is  due  entirely  to  the  environ¬ 
mental  component  of  IQ  variance.  In  other  words,  this  hypothesis  requires  that 
the  correlation  between  genotypes  and  SES  be  zero.  So  we  have  correlations  between 
three  sets  of  variables:  (a)  between  phenotype  and  genotype,  rM  =  .90;  (b)  between 
phenotype  and  status,  rp  =  .50;  and  (c)  the  hypothesized  correlatiotfbetween  geno¬ 
type  and  status,  rp  =  o.  The  first  two  correlations  (rM  and  r^)  are  determined 
empirically  and  are  represented  here  by  average  values  reported  in  the  literature. 
The  third  correlation  (rp)  is  hypothsized  to  be  zero  by  those  who  believe  genetic 
factors  play  a  part  in  individual  differences  but  not  in  SES  group  differences.  The 
question  then  becomes:  is  this  set  of  correlations  possible?  The  first  two  correlations 
we  know  are  possible  because  they  are  empirically  obtained  values.  The  correla¬ 
tion  seriously  in  question  is  the  hypothesized  rn  =  0.  We  know  that  mathematically 
the  true  correlations  among  a  set  of  variables,  1,  a,  3,  must  meet  the  following  re¬ 
quirement: 

+  r*u  +  r*u  -  *riarltru  <  1 

The  fact  is  that  when  the  values  of  rM  =  .90,  =  .50  and  r„  =  0  are  inserted  into 

the  above  formula,  it  yields  a  value  greater  than  1.00.  This  means  that  fg,  must  in 
fact  be  greater  than  zero. 

Another  way  of  regarding  this  problem  is  as  follows:  If  only  the  E  (environ¬ 
mental)  component  determined  IQ  differences  between  status  groups,  then  the  H 
component  of  IQ's  would  be  regarded  as  random  variation  with  respect  to  status. 
Thus,  in  correlating  IQ  with  status,  the  IQ  test  in  effect  would  be  like  a  test  with  a 
reliability  of  1  —  H  =  1  —.80  =  .so.  That  is  to  say,  only  the  £  component  (.to) 
of  the  total  variance  is  not  random  with  respect  to  indices  of  SES.  Therefore  the 
theoretical  maximum  correlation  that  IQ  could  have  with  SES  would  be  close  to 
\Cso  =  .45.  This  value  is  slightly  below  but  very  close  to  the  average  value  of  ob¬ 
tained  correlations  between  IQ  and  SES.  So  if  we  admit  no  genetic  component  in 
SES  differences,  we  are  logically  forced  to  conclude  that  persons  have  been  fitted  to 
their  socioeconomic  status  (meaning  laigely  educational  attainments  and  occupa- 
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tional  status)  almost  perfectly  in  terms  of  their  environmental  advantages  and 
disadvantages.  In  other  words,  it  would  have  to  be  conduded  that  persons'  innate 
abilities,  talents,  and  prodivities  play  no  part  in  educational  and  occupational 
selection  and  placement.  This  seems  a  most  untenable  condusion.  The  only  way 
one  can  logically  reject  the  alternative  condusion,  that  there  are  average  genetic 
intelligence  differences  among  SES  groups,  is  to  reject  the  evidence  on  the  heritabil- 
ity  of  individual  differences  in  intelligence.  But  the  evidence  for  a  substantial 
genetic  component  in  intellectual  differences  is  among  the  most  consistent  and 
firmly  established  research  findings  in  the  fields  of  psychology  and  genetics. 

Social  and  Educational  Policy  and  the  Heritability  of  Individual  Differences 

Cronbach  states  it  is  regrettable  that  I  do  not  spell  out  the  polides  that  should 
follow  from  my  formulations  and  conclusions.  This  is,  of  course,  another  job.  I 
am  not  a  social  or  educational  philosopher  and  I  am  sure  that  neither  I  nor  any* 
one  else  at  present  has  thought  through  all  the  policy  implications  of  my  artide. 
I  do  believe  that  educational  policy  decisions  should  be  based  on  evidence  and 
the  results  of  continuing  research— and  not  just  the  evidence  which  is  comfortable 
to  some  particular  ideological  position,  but  all  relevant  evidence.  I  submit  that 
the  research  on  the  inheritance  of  mental  abilities  is  relevant  to  understanding 
educational  problems  and  formulating  educational  polides.  For  one  thing,  it  means 
that  we  take  individual  differences  more  seriously  than  regarding  them  as  super* 
fidal,  easily-changed  manifestations  of  environmental  differences.  And  it  means  we 
look  more  critically  and  carefully  at  environmental  variables  that  contribute  most 
to  differences  in  mental  development,  as  I  suggested  that  prenatal  and  nutritional 
factors  had  not  been  given  due  consideration.  Also,  it  means  we  expend  more  re¬ 
search  effort  on  exploring  and  mapping  a  wider  range  of  abilities  than  those 
measured  by  IQ  tests,  on  discovering  the  particular  learning  strengths  of  each  child, 
and  on  devising  methods  that  will  more  fully  utilise  these  strengths  to  help  all 
children  to  benefit  more  from  their  schooling.  To  refrain  horn  discussing  some  of 
the  relevant  factors  that  should  be  considered  in  formulating  policy  simply  be¬ 
cause  the  details  of  such  policy  cannot  yet  be  spelled  out  is,  in  my  opinion,  practical¬ 
ly  equivalent  to  saying:  “Don't  ask  any  questions  unless  you  already  know  all  the 
answers.” 

Brazriel’s  letter  seems  to  be  saying  in  part  that  my  paper  should  not  have  been 
published  in  the  first  place.  I  would  plead  for  more  faith  in  the  wisdom  of  the  First 
Amendment  To  refrain  from  publishing  discussions  of  research  on  socially  im¬ 
portant  issues  because  possibly  there  will  be  some  readers  with  whose  interpretation 
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or  use  of  the  material  we  may  disagree  is,  in  effect,  to  give  those  persons  the  power 
of  censorship  over  the  publication  of  our  own  questions,  findings,  and  interpreta¬ 
tions.  It  is  only  when  all  the  available  facts,  issues,  and  questions  can  be  openly 
examined  and  discussed  by  everyone  that  we  can  put  any  stock  in  the  maxim  that 
"the  truth  will  out."  I  resent  Brazziel's  statement  that  I  expound  a  theory  of  white 
supremacy,  but  I  suppose  it  must  be  evaluated  in  the  context  of  his  overall  reaction 
to  my  article.  On  this  point,  however,  it  might  be  of  interest  to  some  to  note  that 
on  the  basis  of  the  evidence  I  have  been  able  to  review  so  far,  if  I  were  asked  to 
hypothesize  abou:  race  differences  in  what  we  call  g  or  abstract  reasoning  ability, 
I  would  be  inclined  to  rate  Caucasians  on  the  whole  somewhat  below  Orientals,  at 
least  those  in  the  United  States.  A  case  can  be  made  for  this  conjecture  on  the  basis 
of  existing  evidence,  but  this  is  not  the  appropriate  place  for  it. 

Reducing  the  Uncertainties 

One  disappointment  with  the  discussions  of  my  paper  is  the  fact  that  attitudes  of 
“let’s  not  talk  about  genetics,"  or  "it's  too  complicated,"  or  "we  can’t  find  out  the 
answers  anyway,"  and  so  on,  have  prevailed  over  the  attitude  of  inquiry  and  the 
application  of  intellectual  ingenuity  in  trying  to  reduce  our  heredity-environment 
uncertainty.  If  there  are  weaknesses  in  the  methods  and  the  evidence  I  have  pre¬ 
sented,  and  of  course  there  inevitably  are  at  tlus  stage,  we  would  do  well  to  note 
them  as  a  basis  for  seeking  more  refined  research  methods  and  more  and  better 
data,  rather  than  as  a  basis  for  minimizing  the  scientific  and  soda]  importance  of 
these  questions,  or  sweeping  them  under  the  rug. 

Brazziel  is  quite  correct  in  noting,  for  example,  that  the  Negro  population  of 
the  United  States,  like  the  white,  is  very  far  from  being  genetically  or  radally 
homogeneous.  In  fact,  it  is  doubtful  that  any  babies  of  pure  African  descent  are 
being  bom  in  the  United  States  today,  unless  they  are  bom  to  African  exchange 
students.  But  Africans,  too,  are  genetically  heterogeneous.  A  number  of  studies 
based  on  the  differential  frequenries  of  various  blood  groups  in  African  and  Cau¬ 
casian  populations  have  shown  that,  on  the  average,  persons  sorially  classified  as 
American  Negroes  now  have  an  admixture  of  so  to  50  per  cent  Caucasian  genes 
(Reed,  1969).  The  percentage  of  Caucasian  admixture  varies  greatly  in  various 
regions  of  the  country,  going  from  an  average  of  below  io%  in  some  Southern 
states  to  above  *5%  in  some  Northern  states.  These  figures  can  be  estimated  with 
considerable  predsion  in  large  population  samples,  depending  on  the  number  of 
different  blood  groups  and  other  genetic  polymorphisms  one  is  able  to  take  into 
account.  With  these  methods  individuals,  too,  can  be  categorized  by  proportions 
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of  Negro-Caucasian  admixture  on  a  probabalistic  basil.  Possibly  these  same  ge¬ 
ne  tical  techniques  could  provide  a  basis  for  more  refined  and  accurate  tests  of 
hypotheses  concerning  racial  differences  in  ability  patterns.  Since  skin  color  is  but 
poorly  correlated  with  the  percentage  of  Caucasian  admixture,  and  because  it  may 
have  social-environmental  consequences,  it  could  be  statistically  controlled  in 
studies  of  the  correlation  between  NegroCaucasian  admixture  and  measures  of 
psychological  characteristics.  Environmental  differences  would  not  be  an  obstacle, 
since  there  is  a  wide  range  of  racial  admixtures  in  any  large  sample  from  highly 
similar  environments.  In  fact,  where  there  are  half-siblings,  intra-family  compari¬ 
sons  might  be  possible,  thereby  controlling  a  host  of  environmental  family-back¬ 
ground  factors.  Other  quite  different  approaches  are  possible,  or  a  number  of 
methods  used  in  combination.  The  finding  that  electroencephalographic  visually- 
evoked  potentials  are  related  to  IQ  means  that  intelligence  might  be  measured  on 
a  physiological  level,  and  such  a  measure  would  come  closer  than  anything  we  now 
have  to  a  true  culture-free  test  Studies  of  foster  children  of  one  race  or  social  class 
adopted  by  parents  of  another  is  one  more  avenue.  Such  are  only  a  few  of  the 
possible  suggestions.  Geneticists  should  be  able  to  evaluate  these  and  come  up  with 
better  ideas.  Collaborative  research  by  geneticists  and  behavioral  scientists  could 
surely  advance  our  scientific  knowledge  of  racial  and  social  class  differences.  To 
argue  to  the  contrary,  it  seems  to  me,  is  to  claim  the  impotence  of  a  scientific  ap¬ 
proach  and  of  human  ingenuity,  an  attitude  which  is  clearly  contradicted  by  our 
great  advances  in  other  fields  of  inquiry.  If  the  heredity-environment  uncertainty  is 
unresolvable  in  the  sense  that,  say,  perpetual  motion  is  impossible,  we  should  at 
least  not  be  satisfied  until  we  have  discovered  precisely  the  laws  of  nature  which 
make  it  so. 

It  is  already  apparent  that  my  article  “How  Much  Can  We  Boost  IQ  and  Scholas¬ 
tic  Achievement?"  has  been  eminently  successful  in  widely  provoking  serious 
thought  and  discussion  among  leaden  in  genetics,  psychology,  and  education  con¬ 
cerning  important  fundamental  issues  and  their  implications  for  education.  I  ex¬ 
pect  now  that  this  will  stimulate  further  relevant  research  as  well  as  efforts  to  apply 
the  knowledge  gained  thereby  to  educationally  and  socially  beneficial  purposes. 
The  whole  society  will  benefit  moct  if  scientists  and  educators  treat  these  problems 
in  the  spirit  of  scientific  inquiry  rather  than  as  a  battle  field  upon  which  one  or 
another  preordained  ideology  may  seemingly  triumph. 
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Social  Allocation  Models 
of  Intelligence: 

A  Methodological  Inquiry 


RICHARD  J.  LIGHT  and  PAUL  V.  SMITH, 

Harvard  University 

The  authors  consider  Professor  Jensen’s  hypothesis  that  inherited  factors  may  be 
" implicated "  in  observed  racial  differences  in  measured  intelligence.  They  argue 
that  even  if  one  chooses  to  accept  Professor  Jensen's  estimates  of  the  proportion  of 
variance  in  intelligence  accounted  for  by  heredity,  environment,  and  their  inter¬ 
action,  his  hypothesis  is  not  substantiated  by  his  own  data.  They  go  on  to  say  that 
the  parameter  estimates  are  highly  suspect,  given  the  small  sample  size  of  the  twin 
studies  and  the  way  disparate  studies  were  combined.  The  authors  simulated,  on  a 
computer,  the  process  of  studying  twins  and  found  that  the  statistical  procedures 
employed  in  these  studies  of  intelligence  yield  quite  unstable  estimates.  In  particu¬ 
lar,  the  estimate  of  the  interaction  effect  is  quite  unreliable,  both  because  of  sample 
site,  and  because  Jensen  chose  a  statistical  model  which  would  attribute  some  inter¬ 
action  to  the  main  variables— heredity  and  environment.  Finally,  the  authors  pro¬ 
pose  that  the  studies  of  intelligence  reported  by  Professor  Jensen  ignore  the  reality 
of  feedback  loops,  initiated  by  physical  differences,  and  enhanced  by  processes  of 
social  differentiation  in  our  society. 

Reaction  to  the  recent  article  by  Arthur  R.  Jensen1  has  been  both  harsh  and  pre¬ 
dictable.  However,  much  of  it  has  been  political,  and  therefore  convincing  or  un¬ 
convincing,  depending  upon  one’s  politics.  Jensen's  position  is  that  it  is  "...  a 

1  Arthur  R.  Jensen,  “How  Much  Can  We  Boost  IQ  and  Scholastic  Achievement?,"  Harvard 
Educational  Reinew,  XXXIX  (Winter,  1969),  i-i*S- 
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not  unre3sonable  hypothesis  that  genetic  factors  are  strongly  implicated  in  the 
average  Negro-white  intelligence  difference”  (p.  8a).  We  believe  his  article  con¬ 
tains  serious  technical  errors,  both  of  commission  and  omission,  and  we  therefore 
present  several  statistical  arguments  which  substantially  weaken  the  plausibility 
of  Jensen’s  hypothesis.  We  argue  that  even  a  tentative  acceptance  of  this  hy¬ 
pothesis  is  not  justified  by  a  careful  analysis  of  available  data. 

Three  strategies  are  available  for  developing  a  case  against  Jensen’s  postulated 
relation  between  race  and  inherited  intelligence. 

i.  Accept  Professor  Jensen’s  model,  and  his  estimates  of  the  model  parameters, 
but  show  that  non-genetic  disparities  would  still  account  for  most  or  all  of  the 
15  point  IQ  difference  between  the  races.  This  explanation  does  not  implicate 
genetic  racial  differences  and  yet  is  consistent  with  his  estimates  of  the  model 
parameters. 

t.  Accept  Professor  Jensen’s  mathematical  model  as  a  satisfactory  descriptive 
construct,  but  question  his  parameter  estimates  as  being  either  unreliable  or 
incorrect. 

3.  Reject  Professor  Jensen’s  model  as  inappropriate  because  of  its  failure  to  in¬ 
corporate  relationships  which  clearly  exist  among  variables  in  the  real 
world  as  we  know  it 

In  our  analysis,  we  will  adopt  each  of  these  three  strategies,  and  demonstrate 
that  they  all  lead  to  inferences  in  direct  contradiction  to  Jensen's  suggestion 
that  genetic  differences  are  implicated  in  observed  black-white  IQ  differences. 

Four  Major  Results  of  Our  Analysis: 

First,  we  accept  Professor  Jensen’s  estimate  of  the  proportion  of  IQ  variability 
explained  by  hereditary  versus  environmental  factors.  Using  his  proportions, 
with  no  interaction  effects,  we  show  that  more  than  half  of  the  15  point  difference 
in  mean  IQ  between  races  is  explained  by  the  differential  allocation  of  the  races 
to  social  conditions.  Second,  we  demonstrate  that  if  the  interaction  between 
genetic  and  environmental  effects  accounts  for  only  one  percent  of  the  total  IQ 
variance,  then  a  15  point  difference  between  means  occurs  even  if  the  racial 
genetic  distributions  were  identical.  Since  Jensen’s  data  suggest  that  the  pro¬ 
portion  of  interaction  variance  is  one  percent,  this  analysis  is  entirely  consistent 
with  his  data.  Third,  we  present  the  results  of  computer  simulations  which  es¬ 
tablish  the  instability  of  Jensen's  estimation  procedures,  thus  throwing  doubt  on 
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the  reliability  of  his  parameter  estimates.  We  conclude  that  if  the  usual  statistical 
criteria  for  significance  are  used,  Jensen's  data  are  not  inconsistent  with  the  pres¬ 
ence  of  a  moderate  amount  of  genetic-environmental  interaction.  Fourth,  we 
show  that  if  moderate  amounts  of  interaction  exist,  mean  IQs  of  blacks  and 
whites  could  easily  differ  by  more  than  15  points,  despite  identical  genetic  dis¬ 
tributions  in  the  two  races.  These  are  our  statistical  arguments,  all  of  which  as¬ 
sume  that  Jensen's  model  and  his  estimation  procedures  are  conceptually  tenable. 
Later  in  the  paper,  however,  we  question  the  quality  and  the  consistency  of  Jen¬ 
sen's  data.  Finally,  we  conclude  by  suggesting  that  current  genetic-environment 
models  of  intelligence  ignore  important  social  processes  and  must  be  revised. 

Jensen’s  Estimates: 

Jensen  uses  a  components  of  variance  model  to  estimate  the  proportion  of  total 
IQ  variability  attributable  to  genetic  factors,  environmental  factors,  and  their 
interaction.3  It  is  crucial  to  note,  however,  that  Jensen  estimated  the  three  com¬ 
ponents  in  a  very  particular  way.9  From  studies  of  monozygotic  twins  (MZ),  he 
derives  an  estimate  of  the  genetic  proportion  as  .75.  Then,  from  studies  of  un- 

fThe  original  components  of  variance  model  of  the  type  Jensen  uses  was  proposed  by  C. 
Eisenhart,  “The  Assumptions  Underlying  Analysis  of  Variance,”  Biometrics,  S,  1947,  i-ai.  This 
model  is  now  called  one  of  two  names  by  statisticians;  a  Model  II  random  effects  model,  or  a 
Graybill  Model  5  Components  of  Variance.  An  excellent  and  very  readable  treatment  of  this  model 
appears  in  W.  L.  Hays,  Statistics  for  Psychologists  (New  York:  Holt,  Rinehart  Ic  Winston).  A  de¬ 
tailed  treatment  of  the  statistical  assumptions  underlying  this  model  is  available  also  in  S.  L. 
Crump,  “The  Present  Status  of  Variance  Components  Analysis,”  Biometrics,  7,  1951,  1*16.  Th; 
intraclass  correlation  coefficients  used  to  estimate  the*  various  proportions  of  variance 
differ  from  the  well  known  product  moment  correlation  coefficients,  although  Jensen  never  make* 
this  distinction  directly.  The  intradass  correlation  was  developed  by  Fisher,  and  clearly  described 
in  his  dassic,  R.  A.  Fisher,  The  Design  of  Experiments  (London:  Oliver-Boyd,  1935). 

*  Jensen,  in  his  artide,  reports  intradass  correlations  taken  from  MZ  twin  and  foster  pair 
studies.  He  nowhere  indicates  that  these  correlations  depend  upon  and  are  derived  from  the 
special  assumptions  of  a  random  effects  analysis  of  variance  (ANOVA).  This  Model  II  ANOVA 
requires  that  the  main  effects  have  been  sampled  at  random  from  the  underlying  dimension, 
which  is  the  population  of  genotypes  for  the  MZ  studies,  and  the  relevant  array  of  possible  en¬ 
vironments  for  the  foster  pair  studies.  Further  it  requires  that  the  'other*  dimension  in  each 
case  has  been  allocated  at  random  within,  as  well  as  between,  pairs.  We  actually  would  want  to 
estimate  a  two-way  ANOVA,  with  both  genetics  and  environment  separately  replicated  but 
crossed  randomly-iut  no  such  design  Is  possible.  Instead,  two  one-way  ANOVAs  are  used  to 
estimate  the  main  effects,  and  the  interaction  variance  that  would  have  been  found  directly  in  a 
two-way  study  is  estimated  by  subtraction.  Jensen  essentially  uses  three  parameters  as  additive 
components  for  this  model:  VQ  (genetic  variance),  VB  (environmental  variance),  and  Vf  (inter¬ 
action  variance).  The  estimates  are  obtained  from  the  pair  studies,  and  thus  based  upon  single 
replication  within  groups.  These  components  sum  to  the  total  phenotypic  variance  in  the  popula¬ 
tion,  Vp.  Further,  for  the  MZ  twin  studies,  the  Model  II  ANOVA  produces  a  direct  link  between 
the  intradass  correlation  coeffiaent  r,  the  heritability  coeffiaent  H,  and  the  ratio  of  V0  to  Vp. 
The  link  is  that  H  -  r  =  VQ/Vp. 
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related  foster  children  raised  together,  he  estimates  the  environment  proportion 
as  .>4.  This  leaves  .01  for  the  third  component,  the  genetic-environment  interac¬ 
tion. 

We  should  point  out  that  an  estimate  of  a  percent  of  variance  does  not  translate 
directly  into  any  explanation  of  a  difference  between  racial  mean  IQs.  Other¬ 
wise,  the  analysis  would  end  right  here,  and  we  could  conclude  that  75  percent  of 
the  15  point  gap  is  due  to  genetic  factors.  Such  reasoning  is  simply  incorrect. 

Social  Allocation  Models: 

We  call  our  explanation  of  the  racial  differences  in  mean  IQ  a  social  allocation 
model.  By  social  allocation  we  mean  a  process  whereby  members  of  different  racial 
groups  are  assigned  to  environments  non-randomly.  This  model  differs  from  the 
classic  environmentalist  position  because  it  grants  that  individual  differences  in 
IQ  (although  not  racial  differences)  are  largely  genetic.  With  respect  to  the  ra¬ 
cial  differences,  the  25  percent  non-genetic  component  accounts  for  all  the  ob¬ 
served  difference.  We  differ  from  the  interactionists  in  believing  that  the  majority 
of  the  variation  in  intelligence  can  be  separated  into  additive  genetic  and  en¬ 
vironmental  components.  We  have  found  that  the  presence  of  a  tiny  interaction 
component  can  explain  large  differences  between  group  means. 

Other  critics  of  Professor  Jensen’s  analysis  have  already  pointed  out  that  given 
the  structure  of  today's  society,  blacks  and  whites  are  exposed,  or  'socially  allo¬ 
cated,'  to  essentially  different  environments.  For  example,  in  his  chapter  in  the 
excellent  book  edited  by  Deutsch,  Katz,  and  Jensen,  1. 1.  Gottesman  points  out 
that  “In  the  light  of  what  has  been  said  in  the  introduction  to  this  book  and  the 
literature  on  the  effects  of  stimulation  in  early  infancy  (Caster,  1981;  Riesen, 
1961;  Thompson  and  Schaefer,  1961),  there  is  every  reason  to  doubt  that  a  typi¬ 
cal  Negro  infant  is  reared  in  a  typical  white  infant’s  natural  habitat.”4 

At  several  points  in  his  analysis,  however  (pp.  74-78,  8$,  87),  Jensen  seems  to 
accept  one  or  another  of  the  current  indexes  of  socio-economic  status  as  being  a 
comparable  measure  of  the  social  condition  of  blacks  and  whites.  Nearly  all  such 
indexes  are  weightings  of  education  (in  number  of  years  completed),  income, 
and  occupation  (on  one  or  another  rating  of  prestige).  These  are  obviously  im¬ 
portant  dimensions  within  the  social  life  of  our  nation,  and  the  two  races  differ 

4I.  I.  Gottesman,  "Biogenetlcs  of  Race  and  dan,”  in  Social  Clast,  Race,  and  Psychological 
Development,  ed.  by  M.  Dcutsch,  I.  Kau,  and  A.  R.  Jensen  (New  York:  Holt,  Rinehart  It 
Winston,  1968). 
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considerably  in  their  placement  on  these  three  dimensions.'  But  the  crucial  point 
is  that  our  SES  measures  do  not  work  identically  for  both  races.  Black  and  white 
families  with  identical  incomes  do  not  have  the  same  economic  options  open  to 
them— housing  discrimination  is  only  the  most  obvious  reason  for  assuming  that 
a  dollar  is  worth  less  to  a  black  family  than  to  a  white  one.  Further,  equal  num¬ 
bers  of  years  of  education  do  not  imply  equal  educations;  nor  do  they  imply 
equal  access  to  further  benefits,  such  as  jobs  or  income  levels. 

That  black  engineers,  college  presidents,  physicians,  and  teachers  all  receive 
less  than  similarly  employed  whites  is  well  known;  however,  even  black  postal 
clerks  who  are  high  school  graduates  earn  on  the  average  $150  leu  per  year  than 
their  white  peers.*  Other  racially  related  inequities,  such  as  in  promotion  possi¬ 
bilities,  nepotistic  privileges,  community  prestige,  are  all  also  lost  within  our  con¬ 
ventional  indexes.  Equal  standings  on  our  measures  of  social  tutus  do  not  imply 
equal  statuses— at  least  not  for  men  of  different  races. 

We  thus  cannot  draw  conclusions  from  differences  in  IQ  among  blacks  and 
whites  “of  equal  SES"  simply  because  equal  SES  scores  still  imply  more  restricted 
life-chances  for  blacks.  Jensen,  in  his  Table  3  (page  83),  gives  data  on  the 
prevalence  of  children  with  IQs  below  75  for  each  race,  holding  measured  SES 
constant.  He  is  incorrect  in  assuming  that  the  actual  environments  are  identit  l.T 

On  the  other  hand,  an  SES  index  does  provide  a  rough  suggestion  of  the  exist- 
ing'range  of  variation  in  social  conditions.  Jensen  used  SES  groupings  as  a  mea¬ 
sure  of  equality  between  whites  and  blacks— we  will  use  them  as  a  measure  of  the 
disparity  between  the  races.  Since  SES  measures  understate  that  disparity,  we  are 
making  an  inherently  conservative  estimate  of  environmental  effects. 

We  promised  to  use  both  Jensen’s  model  and  his  parameter  estimates  to  illus¬ 
trate  our  social  allocation  model;  we  now  present  this  investigation  and  show 
that  non-genetic  differences  can  explain  the  observed  differences  in  mean  IQ. 

•Whether  they  are  alio  the  relevant  dimensions  upon  which  to  measure  environments 
with  regard  to  their  impacts  upon  IQ  is  uncertain. 

'U.  S.  Census,  igfo,  Subject  Reports,  Occupation  by  Eaminp  and  Education,  Report  PC(»)- 
yB,  U.  1  C.P.O.,  Washington,  D.  C.,  pp.  rot,  103. 

•The  SES  scale  does  not  even  behave  similarly  for  the  two  races  in  its  gram  properties — 
always  a  strong  signal  that  we  are  not  measuring  the  same  thing  in  each  population.  The  U.  S. 
Census  SES  scale  was  built  from  three  components  (education,  income,  and  occupation,  as 
usual);  persons  were  registered  as  being  "consistent”  in  SES  if  they  had  scores  on  each  of  the 
three  underlying  too  point  scales  which  all  fell  within  10  points  of  each  other.  The  median  over¬ 
all  SES  for  all  whites  was  55J,  while  the  median  SES  for  consistent  whites  was  11.S  points 
higher  at  870.  For  blades,  the  median  SES  was  aR.j,  but  the  consistent  blacks  had  scores  154 
points  lower,  at  it. 6.  Note  that  this  cannot  be  a  floor-and-ceiling  effect,  since  the  displacement  it 
in  the  wrong  direction  in  both  cases. 
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Exploring  Racial  Differences  via  Two-way  Tables: 

We  will  use  the  welMuiown  format  of  the  two-way  layout  to  examine  socially 
allocated  radal  differences  in  IQ. 

Let  us  design  a  is  by  10  table:  twelve  rows  and  ten  columns.  Suppose  we  let 
the  rows  represent  some  measure  of  environment,  which  is  divided  into  twelve 
types,  and  the  columns  represent  some  measure  of  genetic  endowment,  which 
will  be  divided  into  ten  types.  We  then  have  a  table  where  each  of  the  iso  cells 
represents  a  particular  genetic-environment  combination.  Further,  we  may  assign 
two  numbers  to  each  cell;  one  number  corresponding  to  the  mean  IQ  of  all  per¬ 
sons  falling  into  that  cell,  and  the  second  number  giving  the  proportion  of  people 
from  some  population  falling  into  the  cell.  If  we  have  all  these  data  available 
to  us,  then  we  may  compute  the  mean  IQ  for  any  population  by  simply  com¬ 
puting  an  overall  weighted  mean  from  the  iso  cell  means,  where  each  cell  mean 
is  weighted  by  the  proportion  of  people  in  the  population  falling  into  that  cell. 

If  we  are  going  to  use  this  approach  to  compare  black-white  IQ  differences, 
then  the  first  order  of  business  is  to  develop  separate  tables  for  each  race.  How¬ 
ever,  we  will  argue  that  blacks  and  whites  have  no  differences  in  genetic  endow¬ 
ments,  which  requires  that  the  tables  for  each  race  have  an  identical  genetic  dis¬ 
tribution  over  the  ten  columns.  Therefore,  we  may  begin  by  assigning  a  column 
mean  to  each  of  the  ten  columns. 

Our  choice  of  the  number  of  columns  to  use  was  fairly  arbitrary,  but  our  as¬ 
signment  of  column  means  is  not  at  all  arbitrary.  We  will  begin  by  accepting 
Jensen's  estimate  that  the  genetic  component  of  variance  is  75  percent  of  the 
total  phenotypic  IQ  variance.  This  then  requires,  if  we  use  an  IQ  total  variance 
of  *15  as  a  reasonable  estimate  for  both  populations  combined,  that  the  variance 
over  the  ten  genetic  categories- be  75  percent  of  >15,  or  168.75.  Accepting  also 
Jensen’s  contention  that  genetic  endowments  are  approximately  normally  dis¬ 
tributed,  we  may  then  divide  the  population  of  each  race  into  tenths,  so  that  each 
of  the  ten  genetic  categories  contains  one  tenth  of  the  population.  To  determine 
the  column  means,  finally,  we  simply  find  the  mean  value  of  each  tenth  of  a  nor¬ 
mal  distribution  which  has  an  overall  mean  of  100.00  and  a  variance  of  168.75. 
These  means  are  given  in  Table  A,  which  gives  not  only  the  column  means  when 
the  genetic  proportion  of  phenotypic  variance  is  .75,  but  also  the  means  when  this 
proportion  is  .70  and  .80,  in  case  the  reader  wishes  to  try  alternative  partitions  of 
variance. 

The  determination  of  the  twelve  row  means  is  more  complicated,  because  al¬ 
though  we  posited  that  whites  and  blacks  are  identically  distributed  over  the 
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TABLE  A 

Percentage  Distributions  by  Race,  and  Mean  IQ  Scores,  for  the  Genetic  Categories. 
Means  are  given  for  the  Cases  when  the  Proportions  of  the  Total  IQ  Variance  (22 f) 
accounted  for  by  Genetic  Effects  are  .7 o,  .75,  and  Jo. 


Genetic 

Cetegory: 

Percent  of  Population 
in  Eoch  Category* 
Whites:  Blocks: 

Meon  of  Eoch  Cetegory  if  the 
Proportion  of  Verionce  is: 

JO  JS  JO 

1.  (low) 

10.0 

10.0 

70.01 

77.08 

76.49 

z 

10.0 

10.0 

860$ 

8600 

8604 

3. 

10.0 

IOjO 

91  AS 

9109 

90J8 

4. 

10.0 

10.0 

93.11 

9405 

9408 

5. 

10.0 

10j0 

98.41 

9807 

9800 

0. 

10.0 

10J0 

10109 

101.73 

10100 

7. 

100 

10.0 

10409 

105.15 

105.18 

8. 

10.0 

10X1 

108.48 

10601 

109.18 

9. 

10.0 

100 

113.18 

113.70 

11306 

10.  (high) 

10X1 

100 

18109 

18806 

18301 

•  The  two  race*  are  attuned  to  bare  identical  genetic  dittribuiiont,  with  one  tenth  of  each  race 
falling  into  each  of  the  ten  genetic  categories.  A  larger  number  of  genetic  categories  (the  choice 
of  ten  was  arbitrary)  increases  the  elects  reported  in  this  paper,  but  only  slightly. 


ten  columns  (genetic  effects),  the  two  races  are  clearly  distributed  differently  over 
the  twelve  rows,  representing  environment  effects. 

First,  we  must  decide  how  to  measure  relative  environments  for  blacks  and 
whites.  Assume  that  the  SES  of  the  families  of  white  and  black  children  under  14 
is  a  rough  indicator  of  the  environments  in  which  the  children  were  raised.  Since 
the  estimate  of  the  environment’s  contribution  to  IQ  was  derived  from  studies  of 
white  children,  the  white  proportions  in  each  of  the  it  SES  groupings  provided 
by  the  U.S.  Census  will  be  used  to  estimate  the  mean  values  for  these  categories.' 
Then  we  will  ask  what  the  effect  of  the  environmental  dimension  would  be  upon 
a  group  allocated  as  the  black  children  are.  Because  SES  understates  the  disparity 
between  blacks  and  whites,  this  procedure  underestimates  the  impact  of  environ¬ 
mental  deprivation  upon  black  children. 

We  will  use  an  estimate  of  the  proportion  of  phenotypic  variance  in  IQ  due  to 
environment  of  >5  percent.  (Thus,  we  are  allowing  exactly  zero  interaction  be¬ 
tween  genetic  effects  and  environmental  effects.)  15  percent  of  a  total  IQ  variance 

•U.  S.  Census,  i960,  Subject  Reports,  Socioeconomic  Status,  Report  PC(t>— 36,  U.  S.  C.  P.  O., 
Washington,  D.  C.  p.  50. 
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of  <*5  yields  an  environment  component  variance  of  56.25,  which  means  that  our 
overall  environment  axis  will  be  represented  by  a  normal  distribution  with  over¬ 
all  mean  100.00  and  variance  56.25. 

Some  readers  may  find  it  less  appealing  to  assume  a  normal  distribution  for 
environments  than  for  genotypes.  Our  perception  of  how  the  real  world  works 
suggests  that  there  are  very  disabling  environments  to  which  far  more  children 
are  subjected  than  would  occur  within  a  normal  distribution — even  among  the 
white  population,  but  especially  among  the  blacks.  It  can  also  be  argued  that 
prejudice  afflicts  most  black  children  in  a  way  no  white  child  experiences.  If 
either  of  the  above  intuitions  is  correct,  our  assumption  understates  the  depriva¬ 
tion  of  the  black  population,  and  thus  the  case  against  Professor  Jensen’s  position 
is  stronger  than  we  present.  Readers  who  are  unpersuaded  by  our  model  for  en¬ 
vironments  should  be  equally  unpersuaded  by  Professor  Jensen’s  proportions  of 
variance  and  his  conclusions  about  racial  differences. 

Since  blacks  and  whites  are  not  identically  distributed  over  the  twelve  en¬ 
vironment  categories,  we  will  not  break  this  new  normal  distribution  into  equal 


1 

TABLE  B 

.  Percentage  Distributions  by  Race,  and  Mean  IQ  Scores,  for  Environmental  (SES) 
Categories.  Means  are  given  for  the  Cases  when  the  Proportions  of  the  Total  IQ 
Variance  (say)  accounted  for  by  Environment  are  .if,  .20,  and  .ay. 


Environment  Percent  of  Population  Mean  of  Bach  Category  if  the 

Category:  in  Each  Category*  Proportion  of  Variance  is: 


miles: 

BUcks: 

JS 

40 

4J 

1. 

(km) 

2.0 

154 

86.11 

85.80 

81.96 

2. 

4.4 

204 

8949 

8849 

8646 

5. 

54 

104 

91.86 

90.61 

89.46 

4. 

4.1 

10.1 

99.09 

9242 

91.06 

Bo 

10.9 

164 

944S 

9449 

95.42 

60 

144 

124 

9745 

96.79 

9649 

7 0 

m 

74 

9946 

99.49 

99.42 

i. 

154 

44 

10144 

10245 

10241 

9. 

7.1 

14 

10541 

104.40 

10442 

10. 

54 

4 

10547 

10546 

10641 

11. 

9J 

1.1 

10742 

108.16 

10942 

It 

(high) 

64 

4 

11146 

11245 

11440 

*  From  p.  90,  U.  1  Census  of  Population,  1960,  Subject  Reports:  Socioeconomic  Status.  Final 
Repost  PC(*)— 06.  U.  1  Government  Printing  Office,  Washington,  D.  C 
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twelfths.  Rather,  we  will  use  the  proportion  of  whites  in  each  of  the  twelve  cate¬ 
gories  to  determine  what  proportion  of  the  environment  distribution  should  be 
allocated  to  each  category,  and  we  thus  find  the  mean  for  each  of  the  twelve  rows. 
These  means,  as  well  as  the  proportion  of  whites  in  each  category,  are  presented 
in  Table  B,  which  alto  gives  similarly  derived  means  for  an  environmental 
variance  component  of  15  percent  and  so  percent,  to  be  used  a  bit  later. 

We  thus  have  found  twelve  row  means  and  ten  column  means;  the  additive 
ANOVA  model,  with  no  interaction  effects  present,  then  enables  us  to  find  a 
mean  value  for  each  of  the  tso  cells  in  our  original  table.  These  cell  meant  are 
given  in  Table  (A. 


TABLE  1A 

Mean  IQ  Score  for  each  Combination  of  the  Ten  Genetic  and  Twelve  Environ¬ 
mental  Categories,  when  yy  percent  of  the  Total  Variance  is  Genetic,  ay  percent 
is  Environmental,  and  There  are  no  Interaction  Effects  Present. 


Environment  (SES)  Category 
(Korns) 

1  * 

4 

6 

Genetic  CeUgory 
( Columns ) 

7  0  9 

10 

11 

1 

0030 

0030 

79.00 

7031 

0039 

0932 

9030 

9039 

90.42 

104.71 

0130 

2 

0936 

7936 

7030 

0131 

0039 

8942 

9130 

9039 

100.42 

109.71 

0030 

1 

00.48 

79.70 

0030 

0431 

th.n 

9132 

94.40 

90.19 

10232 

11231 

09.40 

4 

00.00 

77  48 

02.10 

0031 

0939 

9232 

9030 

99.79 

10432 

11931 

9130 

i 

70.44 

79.72 

0431 

0037 

9139 

9430 

9036 

10110 

10030 

116.17 

98.42 

6 

79.41 

0239 

07.40 

9134 

9440 

9730 

10139 

100.12 

10930 

119.14 

9839 

7 

70.44 

05.72 

9031 

9437 

9749 

10030 

10430 

100.10 

11230 

122.17 

99.42 

S 

7931 

0031 

9030 

9730 

100.79 

104.07 

107.40 

11134 

110.97 

12030 

10231 

9 

0134 

90.42 

90.71 

99.47 

10249 

100.10 

10936 

11930 

11030 

12737 

10442 

10 

0939 

9231 

9730 

10130 

104.79 

10037 

111.40 

11034 

11937 

12930 

10941 

11 

00.04 

9532 

100.11 

10937 

10749 

11030 

11930 

117.70 

122.49 

191.77 

100.02 

It 

9132 

10030 

10039 

109.10 

11247 

11030 

11934 

12939 

127.70 

19730 

11440 

Column 

Mcen 

77.02 

9030 

91.09 

9430 

9037 

101.79 

100.10 

100.91 

119.70 

12236 

When  the  cell  mean  IQ  scores  in  this  table  are  multiplied  by  the  proportions  taken  from 
the  corresponding  cell  in  Table  IB,  and  the  products  are  summed,  the  result  is  the  average 
IQ  for  the  white  population.  That  average  IQ  equals  too.  When  the  same  procedure  is 
followed  using  the  proportions  for  the  black  population,  taken  from  Table  1C,  the  result 
is  an  average  IQ  for  black  children  of  91. t6 — in  spite  of  the  fact  that  both  races  have 
identical  genetic  distribution. 
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TABLE  IB 

Percent  of  the  White  Population  Allocated  to  Each  Combination  of  the  Ten 
Genetic  and  Twelve  Environmental  Categories. 


Environment  (SES)  Category 
(Rows) 

12  3 

4 

3 

6 

Genetic  Category 
(Columns) 

7  8  9 

10 

Row 

% 

1 

SO 

SO 

30 

SO 

SO 

30 

SO 

30 

30 

SO 

23 

2 

.44 

.44 

.44 

.44 

.44 

.44 

.44 

.44 

.44 

.44 

4.4 

3 

32 

32 

32 

32 

32 

jt 

32 

32 

32 

32 

s* 

4 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

4.1 

3 

149 

139 

1.09 

139 

139 

139 

139 

139 

1.09 

139 

103 

$ 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

1.49 

143 

7 

149 

139 

139 

139 

139 

139 

IAS 

IAS 

IAS 

139 

163 

i 

136 

136 

136 

136 

136 

136 

136 

136 

136 

136 

193 

9 

.71 

.71 

.71 

.71 

.71 

.71 

.71 

.71 

.71 

.71 

7.1 

10 

39 

39 

39 

39 

39 

39 

39 

39 

39 

39 

93 

11 

49 

39 

.99 

39 

39 

.99 

.99 

39 

39 

39 

93 

12 

38 

36 

36 

36 

36 

36 

36 

.66 

36 

36 

63 

Column 

% 

103 

103 

10.0 

103 

103 

103 

10.0 

103 

10.0 

10A 

100.0 

The  within-cell  entrie*  which  appear  in  the  table  are  thoae  auumed  by  the  twin  studies. 
In  fact,  ai  long  at  the  row  and  column  oonstninti  are  met,  any  other  tet  of  cell  entrie* 
would  mult  in  the  tame  overall  mean  IQ. 


Now,  finally,  we  are  ready  to  compare  the  overall  black  and  white  mean  IQ*. 
Table  tB  shows  how  whites  are  allocated  to  each  of  the  ito  cells.  Notice  that  this 
allocation  table  has  ten  percent  of  all  whites  falling  into  each  of  the  ten  genetic 
categories.  Combining  the  table  of  cell  means  with  the  white  allocations,  we  find 
that  white  children  under  14  have  an  average  IQ  of  100.00,  as  Jensen  reports.* 
Turning  to  the  table  of  black  allocations  (Table  iC),  we  find  that  the  row 
totals  are  different  from  those  for  whites.  These  black  row  totals  correspond  to 
the  proportion  of  blacks  falling  into  the  same  twelve  environment  categories  as 
defined  by  the  U.S.  Census  Bureau.  As  we  all  could  have  guessed,  die  blacks 
cluster  more  towards  the  low  socio-economic  categories  than  do  the  whites.  But 
the  blacks  are  also  assigned  with  no  interaction  or  covariance,  and  ten  percent 
of  all  black  children  under  14  are  assigned  to  each  of  the  ten  generic  categories. 

•Of  course,  the  overall  mean  IQ  could  have  been  computed  from  only  the  row  mar¬ 
ginals,  with  each  row  mean  weighted  by  the  proportion  of  whites  assigned  to  that  row.  But  this  is 
only  the  case  when  the  table  of  cell  means  has  no  interaction  etfeds  present 
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TABLE  1C 


Percent  of  the  Black  Population  Allocated  to  Each  Combination  of  the  .Ten 
Genetic  and  Twelve  Environmental  Categories. 


Environment  (SES)  Category 
(Roms) 

1  2  3 

4 

3 

6 

Genetic  Category 
(Columns) 

7  2  9 

10 

Rom 

% 

l 

138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

1 83 

2 

2.02 

232 

232 

232 

232 

232 

232 

232 

2.02 

232 

203 

1 

1.00 

1.00 

1.00 

1.00 

130 

130 

1.00 

130 

130 

130 

103 

4 

131 

131 

131 

131 

131 

131 

1.01 

131 

131 

131 

10.1 

3 

139 

139 

139 

139 

139 

139 

139 

139 

139 

139 

183 

4 

130 

130 

130 

130 

130 

130 

130 

130 

130 

130 

123 

7 

.1% 

.78 

.78 

.78 

.78 

.78 

.78 

.78 

.78 

.78 

73 

2 

.40  " 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

43 

9 

.18, 

.19 

.19 

.19 

.19 

.19 

.19 

.19 

.19 

.19 

13 

to 

.09 

39 

39 

39 

39 

39 

39 

39 

39 

.09 

3 

n 

.11 

.11 

.11 , 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

1.1 

12 

38 

38 

38 

38 

38 

38 

.08 

38 

38 

38 

3 

Column 

% 

103 

103 

103 

103 

103 

103 

103 

103  103 

103 

1003 

Hu  wi thin-cell  entries  which  appear  in  the  table  an  those  assumed  by  the  twin  studies. 
In  fact,  as  long  as  the  row  and  column  constraints  are  met,  any  other  set  of  cell  entries 
would  result  in  the  same  overall  mean  IQ. 


Combining  the  cell  mean  table  with  the  black  allocation  table,  the  overall 
black  mean  IQ  computes  to  91.  *6.  Thus,  we  tee  that  if  Jensen’s  essential  breakdown 
of  .75  and  .<5  for  the  G  and  E  proportions  of  effects  on  IQ  it  used,  and  if  U.S.  Cen¬ 
sus  data  on  the  differential  social  allocation  of  the  two  races  to  socio-economic 
categories  are  used,  more  than  half  of  the  mean  difference  in  IQs  between  races  is 
explained,  although  the  races  have  identical  genetic  distributions. 

Let  us  pause  for  a  moment  and  see  what  lowered  the  mean  IQ  of  the  black  chil¬ 
dren.  Within  each  racial  group  separately,  most  of  the  variation  among  children 
is  fundamentally  genetic:  this  follows  from  the  way  in  which  the  marginal  means 
were  computed,  but  can  be  most  easily  observed  by  noticing  that  more  than  half 
of  both  groups  falls  into  4  of  the  it  rows  in  their  tables.  In  other  words,  most  of 
the  children  have  environments  quite  similar  to  others  of  their  race.  But  the  black 
children  all  cluster  toward  the  lower  SES  levels  while  the  white  children  cluster 
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toward  the  middle.  Even  though  three  quarters  of  the  variance  within  each  race 
is  genetic,  the  variance  between  the  races  is  wholly  environmental. 

We  therefore  suggest  that  whites  have  a  distribution  over  environment  types 
which  has  a  relatively  small  variance,  and  blacks  similarly  have  an  environmental 
distribution  with  small  variance.  However,  the  variance  between  the  white  and 
black  allocations  in  large.  Thus,  with  only  nongenetic  differences  of  >5  percent  to 
separate  the  races,  an  expected  difference  in  mean  IQs  of  nearly  9  points  is  found. 

Introducing  Interaction: 

Our  analysis  thus  far  has  taken  the  most  favorable  case  for  Professor  Jensen’s 
point  of  view,  by  using  the  proportion  of  .75  for  genetic  effects,  and  attributing 


TABLE  2A 


Interaction  Effects  on  Each  Combination  of  the  Ten  Genetic  and  Twelve  Environ¬ 
mental  Categories,  when  /  percent  of  the  Total  Variance  in  IQ  is  due  to  Interaction. 


Environment  ( SES)  Category 
(Rom) 

i  2  3 

4 

2 

6 

Genetic  Cetegory 
(Columns) 

7  8  9 

10 

Row 

Sum 

i 

-754 

-444 

147 

151 

150 

1.45 

2.18 

1.45 

49 

.72 

0.0 

2 

246 

-154 

—9.45 

—*49 

1.90 

2.05 

2.78 

245 

159 

152 

04 

2 

59 

41 

45 

—144 

—241 

42 

.70 

42 

46 

.40 

04 

4 

59 

41 

45 

56 

—241 

—1.76 

.70 

42 

46 

.40 

0.0 

5 

256 

2.46 

2.67 

241 

2.00 

-145- 

-11.12 

-1.85 

1.69 

1.42 

0.0 

6 

59 

41 

45 

56 

—41 

42 

.70 

—1.78 

-1.74 

.40 

0.0 

7 

46 

.47 

41 

-40 

-45 

.68 

—45 

-51 

—.78 

0.0 

$ 

46 

.47 

41 

-40 

-.05 

48 

-46 

—51 

-.78 

04 

9 

46 

.47 

41 

-40 

-45 

48 

-.05 

-51 

—.78 

0.0 

10 

46 

.47 

41 

-40 

-.05 

48 

-45 

—51 

-.78 

04 

11 

46 

.47 

.01 

-40 

-45 

48 

-.05 

—51 

-.78 

04 

12 

.16 

46 

.47 

41 

-40 

—.05 

48 

—.05 

-51 

-.78 

04 

Column 

Sum 

04 

0.0 

04 

04 

04 

04 

04 

041 

04 

04 

The  interaction  values  shown  in  this  table  are  arbitrary,  in  that  there  are  an  infinite  num¬ 
ber  of  such  tables,  each  displaying  about  1  percent  of  the  tout  variance  in  IQ. 

This  table  was  selected  to  illustrate  the  consequences  of  relatively  small  amounts  of  inter 
action,  and  has  no  direct  empirical  basis.  Rows  and  columns  may  not  add  to  rero  because 
of  rounding.  Table  $A  was  rimilarly  constructed,  but  has  an  interaction  proportion  of 
to  percent 
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the  entire  remaining  .>5  to  environment  effects.  Jensen's  actual  breakdown  of 
proportions  was  .75  and  .24  for  genetic  and  environment  effects  respectively,  with 
the  .01  remainder  allowed  for  interaction.  We  now  examine  the  possible  influence 
of  this  tiny  interaction  component  on  the  overall  racial  mean  IQs. 

A  .01  interaction  effect  permits  us  to  introduce  an  interaction  variance  of  >.25 
into  our  two-way  layout,  while  dropping  the  environment  variance  to  24  perr*nt 
of  225,  or  54.0.  Thus,  we  may  modify  the  cell  mean  IQs  in  each  of  the  120  cells, 
so  long  as  we  satisfy  our  variance  constraint.  Our  modifications  for  this  case  ap¬ 
pear  in  Table  2 A.  This  table  of  interaction  effects  gives  the  particular  effects  we 
chose  to  inject;  there  are  an  infinite  number  of  possible  interaction  effect  tables 
which  would  satisfy  the  variance  constraints.  We  note,  however,  that  our  particu¬ 
lar  table  satisfies  Jensen's  parameter  estimates,  which  was  our  primary  concern. 

Table  2B  gives  the  adjusted  cell  mean  IQ  values,  after  the  interaction  effects 
were  included.  Finally,  Table  2C  of  black  allocations  illustrates  how  our  social 


TABLE  2B 

Mean  7Q  Score  for  Each  Combination  of  the  Ten  Genetic  and  Twelve  Environ¬ 
mental  Categories,  when  75  percent  of  the  Total  Variance  is  Genetic,  34  percent  is 
Environmental,  and  /  percent  is  due  to  the  Presence  of  Interaction  Effects. 


Environment  (SES)  Category 
(Rows) 

12  3 

4 

3 

Genetic  Category 
(Columns) 

6  7  8 

9 

10 

1 

51.64 

64.02 

75.02 

78  J2 

8143 

84.97 

89.08 

92.14 

96.41 

105.43 

2  * 

66.24 

7162 

6862 

78.92 

87.18 

9047 

9448 

97.74 

102.01 

111.03 

3 

67.07 

76J7 

81  JO 

8247 

85.72 

91J24 

95.10 

98.41 

103.18 

11261 

4 

68.07 

7767 

82.80 

86.27 

87  J2 

9044 

96.70 

100.01 

104.78 

114.21 

3 

12JA0 

82.18 

87.18 

90.48 

9349 

93.13 

87.24 

10040 

10847 

11749 

4 

74.00 

83  JO 

88.13 

9140 

9445 

96.17 

102.03 

10344 

108.11 

11944 

7 

76j50 

85.98 

90.98 

94.28 

97.49 

100.93 

105.04 

108.10 

11247 

12149 

8 

79.69 

89.07 

94.07 

97  J7 

10048 

10442 

108.13 

.111.19 

115.46 

124.48 

9 

81.80 

91.18 

96.18 

99.48 

10249 

106.13 

110.24 

11340 

11747 

12649 

10 

8369 

93.07 

9867 

101J7 

10448 

108.02 

112.13 

115.19 

119.46 

128.48 

11 

86.20 

95  J8 

100.58 

10348 

107.09 

11043 

114.64 

117.70 

121.97 

13049 

12 

91.48 

1 00.86 

105.86 

109.16 

112J7 

11541 

119.92 

12248 

1 27.25 

196.27 

When  the  cell  means  in  this  table  are  weighted  by  the  proportions  shown  tor  the  blade 
population  (in  Table  aC)  the  average  IQ  is  reduced  to  86.81.  Weighted  by  the  white 
distribution  from  Table  iB,  the  result  remains  100.0.  Since  the  whites  and  blacks  are 
shown  as  genetically  identical,  the  disparity  is  due  only  to  the  generally  disadvantageous 
and  specifically  malicious  allocation  of  environments  to  the  black  children. 
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TABLE  2C 


Malicious  Allocation  of  Blacks  to  Genetic-Environmental  Combinations  which 
have  Negative  Interaction  Effects  Present.  The  Black  Population  has  the  Same 
Genetic  Distribution  as  the  White  Population. 


Environment  (SES)  Category 
(Rows) 

1  2  3 

4 

3 

6 

Genetic  Category 
(Columns) 

7  8  9 

10 

.Row 

% 

1 

8.60 

4.72 

.18 

.18 

.18 

.18 

.18 

.18 

.18 

1.12 

153 

2 

.18 

4.00 

8.57 

5.64 

.18 

.18 

.18 

.18 

.18 

.88 

203 

3 

.17 

.17 

.17 

8.19 

5.16 

.17 

.17 

.17 

.17 

34 

10.0 

4 

.17 

.17 

.17 

.17 

9.50 

5.15 

.17 

.17 

.17 

sn 

10.1 

3 

.18 

.18 

.18 

.18 

.18 

9.66 

8.61 

2.86 

.18 

.68 

16.9 

6 

.17 

.17 

.17 

.17 

.17 

.17 

.17 

5.87 

4.45 

.47 

12.0 

7 

.16 

.16 

.16 

.16 

.16 

.16 

.16 

.16 

4.08 

1.96 

73 

8 

.19 

.19 

.19 

.19 

.19 

.19 

.18 

.19 

.19 

2.80 

43 

9 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.59 

13 

10 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

34 

.9 

11 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.46 

1.1 

12 

Column 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.14 

3 

% 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0  10.0 

10.0 

1003 

allocation  model  works.  The  proportion  of  blacks  in  each  of  the  twelve  rows  is 
unchanged  from  before;  however,  within  rows,  the  blacks  are  more  heavily 
weighted  in  those  columns  which  also  have  negative  interaction  effect;.  Thus, 
examining  the  black  allocation  table,  we  find  that  our  social  allocation  of  blacks 
has  been  ‘malicipus/  in  that  the  standing  of  any  black  in  his  genetic  category  is 
likely  to  be  higher  than  his  standing  on  environment. 

If  we  weight  the  cell  IQ  means  in  Table  *B  by  the  black  allocations  to  ge¬ 
netic-environment  combinations,  we  find  that  although  the  white  mean  IQ  is  un¬ 
changed  at  100.00,  the  black  mean  has  now  dropped  to  86.81.  Once  again,  we  re¬ 
call  that  .we  have  both  kep  '«  genetic  distributions  of  blacks  and  whites  identi¬ 
cal  and  used  the  exact  parameter  estimates  obtained  by  Jensen.  Thus,  we  see  that 
the  observed  difference  in  IQ  between  the  races  is  essentially  entirely  accounted  for 
by  our  social  allocation  approach,  with  no  genetic  differences  being  present. 

As  a  final  analysis  of  this  type,  we  investigated  what  would  happen  to  the  mean 
black  IQ  if  we  kept  the  genetic  component  at  .75,  while  reallocating  the  remain¬ 
der  so  that  the  environment  variance  component  was  .15,  and  the  interaction 
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proportion  .10.  The  results  of  this  analysis  appear  in  Table  3.  Keeping  the  alloca¬ 
tion  of  blacks  to  cells  identical  to  the  allocation  of  Table  2,  the  black  mean  drops 
to  82.59.  We  may  therefore  conclude  that  with  an  interaction  component  of 
variance  somewhere  between  .01  and  .10,  the  black  mean  IQ  may  be  expected  to 
be  approximately  85,  even  though  blacks  are  distributed  identically  with  whites 
over  the  genetic  categories. 

Summing  Up: 

Our  models  show  how  a  large  difference  between  black  and  white  mean  IQs  may 
be  explained  not  by  the  hypothesis  of  genetic  differences  between  races,  but  rather 
by  the  non-genetic  differences  in  allocation  of  blacks  and  whites  to  different  en¬ 
vironments,  and  environment-genetic  combinations.  In  terms  of  our  12  by  10 
tables,  Jensen  has  argued  that  the  difference  in  mean  IQs  may  be  attributable  to 
a  differential  assignment  of  whites  and  blacks  to  the  columns  of  the  table,  with 
blacks  clustered  relatively  more  to  the  leftward  columns  than  are  whites.  We 
believe,  rather,  that  the  differential  allocation  occurs  on  the  rows,  with  blacks 
more  frequently  assigned  to  the  upper  rows  than  are  whites.  By  combining  our 
argument  with  the  malicious  allocation  effects  on  blacks  of  interaction,  the  IQ 
differences  are  readily  explainable  without  any  resort  whatever  to  the  hypothesis 
of  genetic  differences  between  races. 

The  Parameter  Estimates: 

So  far  we  have  assumed  that  Professor  Jensen’s  model  and  his  parameter  esti¬ 
mates  are  approximately  correct.  We  now  turn  our  attention  to  examining  the 
validity  of  Jensen's  particular  estimates  of  P0  (the  proportion  of  variance  in 
measured  IQ  due  to  genetic  factors),  Px  (the  proportion  of  variance  due  to  en¬ 
vironment),  and  P]  (the  proportion  of  variance  from  interaction). 

It  is  important  to  question  the  exact  values  of  these  parameters  because  in  a 
society  which  allocates  whites  and  blacks  with  similar  genetic  endowments  dif¬ 
ferentially  to  environments,  a  small  amount  of  interaction,  Pt,  can  go  a  long  way 
toward  allocating  people  with  certain  genetic  endowments  to  a  favorable  en¬ 
vironment  or  an  unfavorable  environment  for  those  particular  endowments.  And 
if  a  society  chooses  to  take  advantage  of  the  genetic-environment  interaction  by 
allocating  persons  of  one  race  in  a  positive  way,  while  allocating  persons  of 
another  race  in  a  negative  way,  then  that  society  can  easily  build  in  differences  in 
measured  intelligence  where  there  were  none  at  birth.  Note  we  are  not  arguing 
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that  no  individual  differences  in  intelligence  exist.  We  agree  with  Jensen  that 
these  differences  are  present.  Where  we  disagree  with  Jensen  is  with  his  specific 
argument  suggesting  the  presence  of  racial  differences  in  genetic  endowments. 
It  is  here  that  our  interaction  argument  becomes  important,  and  because  of  its 
importance,  we  digress  for  a  moment  to  consider  its  implications. 

Implications  of  Interaction: 

We  pointed  out  at  the  beginning  of  this  article  that  Jensen’s  components  of 
variance  approach  to  estimating  intelligence  uses  a  Model  II ANOVA.  Statistical 
interaction,  as  imbedded  in  the  Model  II  ANOVA,  relates  to  a  gain  or  loss  in 
intelligence  due  to  a  particular  combination  of  £  and  G  placements.  This  gain  or 
loss  is  not  predictable  from  both  £  and  G  considered  separately  in  an  additive 
sense.  The  Model  II  ANOVA,  however,  assumes  that  the  cell  values,  weighted  by 
the  proportion  of  the  population  in  each  cell,  sum  to  zero  across  both  variables. 
Actually,  the  Model  II  not  only  assumes  the  weighted  terms  sum  to  zero;  it  insures 
that  they  do  by  attributing  any  residual  to  the  main  effects  of  environment  and 


TABLE  3A 

Interaction  Effects  on  Each  Combination  of  the  Ten  Genetic  and  Twelve  En¬ 
vironmental  Categories,  when  io  percent  of  the  Total  Variance  in  IQ  is  due  to 
Interaction . 


Environment  (SES)  Category 
(Rows) 

12) 

4 

) 

6 

Genetic  Category 
(Columns) 

7  8  9 

10 

1 

— 23.60 

—11.03 

434 

434 

434 

434 

434 

434 

434 

4.34 

0.0 

2 

4.46 

-3.96 

— 1930 

—1.72 

4.10 

3.91 

4.46 

3.91 

232 

132 

0.0 

) 

3.16 

2.74 

230 

—8.02 

—11.20 

231 

3.16 

231 

132 

32 

0.0 

4 

3.16 

2.74 

2.80 

1.98 

— 7.20  - 

-1139 

3.16 

231 

132 

32 

0.0 

) 

5.16 

4.74 

430 

3.98 

430 

—339 

-2234 

—339 

332 

2.62 

0.0 

4 

3.16 

2.74 

230 

1.98 

230 

231 

3.16 

-1139 

-8.48 

32 

0.0 

7 

.76 

.34 

.40 

-.42 

.40 

31 

.76 

31 

-38 

-1.78 

0.0 

$ 

.76 

34 

.40 

-.42 

.40 

31 

.76 

31 

—38 

-1.78 

0.0 

9 

.76 

34 

.40 

—.42 

.40 

31 

.76 

31 

—38 

-1.78 

0.0 

10 

.76 

34 

.40 

-.42 

.40 

31 

.76 

31 

—38 

-1.78 

0.0 

11 

.76 

34 

.40 

—.42 

.40 

31 

.76 

31 

—38 

—1.78 

0.0 

12 

.76 

34 

.40 

-.42 

.40 

31 

.76 

31 

-38 

—1.78 

0.0 

Column 

Sum 

0.0 

0 JO 

0.0 

03 

03 

0.0 

0.0 

0.0 

0.0 

0.0 
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TABLE  3B 

Mean  /Q  Score  for  Each  Combination  of  the  Ten  Genetic  and  Twelve  Environ¬ 
mental  Categories,  when  jy  percent  of  the  Total  Variance  is  Genetic,  / y  percent 
is  Environmental,  and  10  percent  is  due  to  the  Presence  of  Interaction  Effects. 


Environment  (SES)  Category 
(Rom) 

1  2  3 

4 

5 

Genetic  Category 
(Columns) 

6  7  8 

9 

10 

1 

39.46 

61.37 

8163 

8569 

88.71 

92.00 

9568 

99.17 

103.90 

113.18 

2 

71.37 

725S 

61.08 

83.02 

9266 

9566 

9969 

10263 

106.17 

11466 

3 

72.03 

8069 

85.74 

78.68 

78.92 

96.02 

99.95 

103.19 

10663 

11562 

4 

73.27 

82.13 

86.96 

8962 

84.16 

8366 

101.19 

104.43 

10637 

116.46 

5 

77.10 

85.96 

90.81 

93.75 

97.99 

93.09 

77.02 

10066 

11160 

12069 

6 

77.40 

8666 

91.11 

94.05 

9869 

10169 

10562 

9466 

10260 

12069 

7 

77  63 

86.19 

91.04 

93.96 

9662 

10132 

10565 

108.49 

112.13 

12062 

8 

79.71 

8867 

93.42 

9666 

10060 

103.70 

10763 

11037 

11461 

12260 

9 

81.58 

90.44 

9569 

9863 

102.47 

10567 

10960 

112.74 

11668 

124.77 

10 

82.85 

9161 

9666 

9960 

103.74 

10664 

110.77 

114.01 

11765 

12664 

11 

84.79 

93.65 

9860 

101.44 

10568 

108.78 

112.71 

115.95 

11969 

12768 

12 

89.04 

97.90 

102.75 

10569 

10963 

113.03 

116.96 

12060 

12364 

13263 

Weighted  by  the  proportional  distribution  of  the  black  population  given  in  Table  aC, 
this  table  results  in  a  black  average  IQ  of  81.59.  The  white  population  remains  unaffected, 
with  a  mean  of  100.0.  Therefore  a  difference  between  the  mean  IQs  of  the  two  races  of 
more  than  15  points  has  occurred,  yet  the  genetic  potential  of  both  races  remains  exactly 
equal. 


genetic  endowment.  This  means  that,  given  a  world  in  which  a  specific  combina¬ 
tion  of  genotype  and  environment  always  produced  exactly  the  same  measured 
IQ,  we  could,  merely  by  changing  the  number  of  persons  assigned  to  the  spe¬ 
cific  genetic  environment  combinations,  set  the  proportion  of  variance  'due  to  in¬ 
teraction’  to  various  values.  The  statistical  concept  of  interaction  enforced  by  the 
Model  II  ANOVA,  then  always  produces  the  lowest  possible  estimate  of  the 
percent  of  variance  due  to  interaction.  Indeed,  in  a  world  in  which  all  the  in¬ 
teraction  terms  were  used,  by  selective  assignment,  to  benefit  one  race,  and  to 
deprive  another,  Model  II  ANOVAs  carried  out  within  the  two  groups  separately 
would  show  no  interaction  variance  in  either  case,  but  would  translate  the  true 
interaction  component  into  (in  part )  a  displacement  of  the  two  groups  on  the 
genetic  axis  relative  to  one  another. 

Thus,  the  importance  of  interaction  is  twofold:  one,  interaction  components 
may  in  fact  exist  and  if  they  do  they  must  be  correctly  estimated  or  any  findings 
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are  worth  little;  two,  the  existence  of  interaction  holds  out  the  possibility  of  re* 
allocating  environments  among  persons  so  that  all  benefit  and  none  are  harmed. 
That  is,  interaction,  in  the  theoretical  sense,  is  an  eminently  'political'  variable. 
If  no  interaction  exists,  then  that  environment  which  is  best  for  one  child  is  also 
best  for  every  other  child.  On  the  other  hand,  if  interaction  terms  really  appear 
in  the  effect  table  for  genetics  and  environment,  then  some  environments  will  be 
better  for  some  children,  and  other  environments  will  be  best  for  other  children. 
Given  limits  on  the  number  of  environments  of  one  kind  which  we  can  produce, 
the  presence  of  interaction  allows  us  to  benefit  all  children  by  reallocating  the 
environments  we  do  have. 

Unreliability  of  Pt: 

Based  on  the  discussion  above,  we  believe  it  is  clear  that  the  precision  of  the  esti¬ 
mate  of  the  interaction  variance  is  crucial,  if  inferences  concerning  racial  dif¬ 
ferences  in  genetic  endowments  are  to  be  drawn.  We  now  examine  Jensen's  es¬ 
timation  procedure. 

The  basic  data  from  which  Professor  Jensen  concluded  that  Pj  =  .01  appear 
in  his  Table  s  (p.  49).  He  notes  that  this  value  is  obtained  from  four  studies  of 
monozygotic  twins  which  yield  a  median  r  for  IQ  of  .75,  and  five  studies  of  un¬ 
related  children  reared  together,  which  give  a  median  r  for  IQ  of  .<4.  Fran  his 
components  of  variance  model,  the  proportion  of  variance  in  IQ  explained  by 
the  interaction  component  is  1.00  —  .75  —  .>4  =  .01.  The  crucial  point  to  note 
here  is  that  the  interaction  proportion  was  not  estimated  directly  from  any  data; 
rather,  it  was  estimated  from  a  linear  combination  of  environment  and  genetic 
effects. 

Now  it  is  well  known  that  the  var.ance  of  an  estimate  which  is  a  linear  com¬ 
bination  of  two  variables,  is  the  sum  of  the  variances  for  the  two  variables.  (This 
assumes  independently  collected  data  for  the  estimates  of  Ps  and  P0,  which  we 
will  assume.)  And  since  we  have  argued  at  some  length  that  the  value  of  the  in¬ 
teraction  component  is  critical,  we  decided  to  investigate  the  variance  of  Jensen’s 
estimate  quite  closely. 

In  order  to  do  this,  we  gave  birth  to  approximately  540,000  twins,  in  a  ranpu- 
ter  simulation  of  what  Jensen's  analysis  would  be  like  if  done  a  great  many 
times.  Specifically,  we  wished  to  study  the  variance  of  the  estimate  of  intraclass 
correlation  coefficients  of  the  type  used  by  Jensen,  when  the  coefficients  are  the 
median  correlations  taken  from  several  studies.  We  thus  generated  sets  of  five 
twin  studies,  which  came  from  a  population  with  a  specified  PB  and  P*.  Each  of 
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the  individual  twin  studies  was  based  on  somewhere  between  30  and  60  twins, 
drawn  at  random  from  a  uniform  distribution.  For  each  panel  of  five  studies,  the 
median  r  of  the  five  r's  was  found.  For  each  PB  and  P0  combination,  too  such  pan¬ 
els  were  generated.  The  variance  of  each  set  of  >00  median  r’s  was  then  com¬ 
puted,  and  the  results  are  given  in  Table  4. 


TABLE  4 

Standard  Errors  of  Estimates  of  Median  Intraclass  Correlation  Coefficient  r,  from 
Simulating  200  Panels  of  5  Studies,  each  Study  Containing  yo-6o  Twins. 


ra 

fa 

f! 

coefficient 

JO 

JO 

0 

•undent  error 

mo 

J760 

.0819 

coefficient 

JO 

.10 

.10 

•Undent  error 

.0810 

mat 

am 

coefficient 

.70 

J0 

.10 

•Undent  error 

.0490 

am 

J91I 

coefficient 

.70 

.10 

JO 

•undent  error 

mo 

am 

am 

coefficient 

JO 

JO 

JO 

•Undent  error 

MO 7 

.0781 

m\ 

The  remarkable  property  which  these  median  estimates  of  r'i  display  is  their 
instability.  For  example,  consider  the  situation  where  the  true  proportions  of 
variance  for  G,  E,  and  I  are  .70,  .to,  and  .10  respectively.  Then  using  simulated 
twin  samples  which  tend  to  even  be  a  bit  larger  than  those  used  by  Jensen,  we  see 
that  the  standard  error  of  estimate  of  the  interaction  coefficient  is  0.0913,  or  near¬ 
ly  as  large  as  the  coefficient  itself.  It  is  thus  not  unlikely  that  if  the  “true”  in¬ 
teraction  component  was  .10,  Jensen  would  have  found  its  value  to  be  approxi¬ 
mately  zero,  given  the  data  available  to  him. 

Suppose  we  even  take  a  more  extreme  example  in  Jensen’s  favor,  as  his  strong¬ 
est  argument  appears  to  be  that  the  heritability  component  is  high,  and  approxi¬ 
mately  .75.  If  we  let  the  components  of  variance  for  G,  E,  and  I  be  .80,  .10,  and 
.10  respectively,  then  the  standard  error  of  estimate  for  the  interaction  compo¬ 
nent  is  still  very  high  at  0.0893.  Once  again,  given  his  sample  size,  it  is  not  un¬ 
likely  that  Jensen  would  find  a  negligible  interaction  component  when  in  fact  the 
true  component  was  0.10.  Yet,  we  have  discussed  earlier  the  great  importance  of 
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even  a  small  interaction  component  in  accounting  for  racial  differences  in  ob¬ 
served  IQ. 

Finally,  if  we  compare  the  standard  errors  of  the  median  estimates  given  in 
Table  4  with  those  which  would  have  been  attendant  to  a  single  large  twin 
study,  we  see  that  the  standard  errors  from  the  median  estimates  are  approxi¬ 
mately  equivalent  to  having  a  single  large  study  of  too  twins .  Thus,  the  estimates 
of  the  model  parameters  which  Jensen  uses  as  the  underpinning  for  his  entire 
analysis  have  approximately  the  same  reliability  as  if  he  had  selected  one  sample 
of  100  twins.  That  Professor  Jensen  would  draw  such  far-reaching  implications 
from  a  sample  of  this  size,  and  in  the  complete  absence  of  any  black  twin  studies 
data  at  all,  is  remarkable.10 


Quality  of  the  Data: 

Not  only  is  the  statistical  reliability  of  Jensen's  parameter  estimates  fairly  low, 
but  the  quality  of  the  twin  studies  data  may  be  questioned  as  well.  Jensen  him¬ 
self  is  well  aware  of  the  problems  which  attend  testing  young  children  from  less 
advantaged  backgrounds.11 

When  I  worked  in  a  psychological  clinic,  I  had  to  give  individual  intelligence  tests  to  a 
variety  of  children,  a  good  many  of  whom  came  from  an  impoverished  background.  Usu¬ 
ally  I  felt  these  children  were  really  brighter  than  their  IQ  would  indicate.  They  often 
appeared  inhibited  in  their  responsiveness  in  the  testing  situation  on  their  first  visit  to  my 


“Our  simulations  imaged  s«5  pairs  of  twins  per  replication  of  -t  studies,  and  produced  es¬ 
timates  with  an  avenge  variance  that  would  have  been  found  in  a  single  large  study  with  145 
pain  of  twins.  The  ettdency  of  the  median  is  thus  about  145/115,  or  644  percent  Profcmor  fen- 
sen,  for  three  MZ  studies,  reports  114  pain  of  twins,  and  if  we  assume  the  fourth  study  had  40 
twins,  the  elective  number  of  pain  is  about  too.  (644  percent  of  154  is  too.)  The  proper  pro¬ 
cedure  for  pooling  intndan  correlations,  drown  from  the  same  population  is,  of  course,  by  the’ 
use  of  Fisher's  Z  transformation,  and  not  by  taking  medians.  For  the  reader  who  wooden  how 
seemingly  minor  technical  details  could  modify  the  broad  outlines  of  Professor  Jensen's  original 
arguments,  we  can  only  point  out  again  that  •  few  percent  of  variance  can  be  responsible  for 
large  differences  between  group  means.  Yet  we  are  dealing  with  statistical  procedures  which, 
even  when  perfectly  applied,  are  subject  to  large  sampling  errors.  To  ignore  such  technical  de¬ 
tails  is  to  ignore  the  crua  of  the  argument 

“The  last  sentence  in  Jensen's  quote  is  perhaps  worth  a  note.  If  we  wanted  <0  measure 
the  purely  genetic  component  of  IQ  and  to  ignore  or  avoid  the  environmental  component,  then 
we  would  certainly  not  view  the  8  to  to  point  gain  as  having  "much  of  anything  to  do  with 
changes  of  ability."  Clearly,  if  we  are  looking  only  for  genetic  factors,  then  all  the  environmental 
component  is  measurement  error.  But  when  we  are  attempting  to  resolve  the  apportionment 
controversy,  we  must,  as  Jensen  said,  rely  solely  on  an  operational  definition  which  equates 
ability  to  the  IQ  e&te.  If  the  score  changed,  ability  changed.  Jensen's  inclinations  in  this  matter 
are  ^uprising. 
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office,  and  when  this  was  the  case  I  usually  had  them  come  in  on  two  to  (our  different 
days  for  half  hour  sessions  with  me  in  a  "play  therapy”  room,  in  which  we  did  nothing 
more  than  get  better  acquainted  by  playing  ball,  using  finger  paints,  drawing  on  the  black* 
board,  making  things  out  of  clay,  and  so  forth.  As  soon  u  the  child  seemed  to  be  com¬ 
pletely  at  home  in  this  setting,  I  would  retest  him  on  a  parallel  form  of  the  Stanford* 
Binet.  A  boost  in  IQ  of  8  to  to  points  or  so  wu  the  rule;  it  rarely  failed,  but  neither  wu 
the  gain  very  often  much  above  this.  So  I  am  inclined  to  doubt  that  IQ  gains  up  to  this 
amount  in  young  disadvantaged  children  have  much  of  anything  to  do  with  changes  in 
ability,  (p.  too) 

In  other  words,  Jensen  feels  that  certain  prior  environment*  ‘inhibit  responsive* 
ness’  and  thereby  lower  IQ  scores  rather  uniformly,  by  about  8  to  to  points— 
which  is  more  than  half  the  difference  between  the  white  and  black  mean  IQ* 
found  by  Coleman.  Because  of  our  national  prejudice  against  the  black  person, 
we  would  expect  that  the  black  child  would  learn  quite  early  in  life  that  when* 
ever  he  was  in  a  setting  in  which  ‘evaluation’  was  likely  to  occur,  then  the  ex* 
perience  was  probably  going  to  prove  unpleasant.  He  may  thus  display  inhibited 
responsiveness,  possibly  of  a  kind  not  so  easily  overcome  by  fingerpainting.1* 

Internal  Consistency  of  Parameter  Estimates :u 
/.  Monozygotic  Twin  Studies: 

The  monozygotic  twin  studies  summarized  by  Professor  Jensen  estimate  the  ge¬ 
netic  component  of  phenotypic  variance  only  if  both  members  of  the  pairs  are 
identical  genetically  and  otherwise  assigned  to  environments  at  random.  Be¬ 
sides  their  genetic  endowment  there  is,  after  all,  one  other  thing  identical  twins 
have  in  common:  they  presumably  spent  the  first  nine  months  of  life  in  identical 

"There  may  be  some  confmkm  between  environmental  effect*  and  unreliability  of 
IQ  Korea.  Think  of  a  good  wall  thermometer,  the  amall  variation!  in  is*  wading  bom  oomffon 
to  oration  are  not  unreliability— they  are  the  tbangte  in  the  room  temperature,  and  it  wat  for 
the  purpose  of  detecting  them  that  wc  put  the  tbermoawter  in  the  room.  To  assume  that  any 
fluctuation  in  measured  ability  subsequent  to  conception  mutt  be  due  to  unreliability  in  the 
measurements  it  to  (all  into  the  concept  of  fixed  intelligence  which  Hunt  so  completely  deaaol* 
Used.  Of  course,  such  environmentally  derived  gain*  or  losses  In  IQ  are  not  maintained  unless 
the  environmental  factors  which  contributed  to  them  also  persist. 

"The  reader  will  need  to  have  one  point  firmly  in  mind  throughout  the  following  dlsniadon. 
All  three  kinds  of  pair  studies— MZ  twins  reared  apart,  UZ  twins  reared  together,  and  foster  chil¬ 
dren  reared  together— estimate  tiro  proportions.  lath  directly  estimates  the  proportion  of  pheno¬ 
typic  variance  due  to  whatever  {action  both  awatben  of  a  pair  have  in  common  Unity  minus 
that  number  estimates  the  proportion  of  variance  due  to  whatever  fseton  are  not  identical  for 
both  memben  of  a  pair.  The  procedure  is  completely  bUnd;  It  doe*  not  specifically  -»i— m 
genetic  factors  or  environmental  (actors.  Whatever  affects  both  children  in  each  pair  Identically, 
appears  in  the  direct  estimate.  Whatever  ha*  been  randomly  assigned  to  both  children  in  a  pair, 
appears  in  the  indirect  eulmate, 
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environments.  Jensen  argues  at  length  that  the  prenatal  environment  may  carry 
a  large  part  of  the  total  environmental  impact  upon  IQs: 

Thus,  much  of  the  average  difference  between  MZ  twins,  whether  reared  together  or 
reared  apart,  seems  to  be  due  to  prenatal  environment  factors.  The  real  importance  of 
these  findings*  of  course,  lies  in  their  implications  for  the  possible  sole  of  prenatal  en¬ 
vironment  in  the  development  of  all  children.  It  it  not  unlikely  that  there  are  individual 
maternal  differences  in  the  adequacy  of  the  prenatal  environment,  (p.  68) 

And,  he  later  adds: 

There  is  no  doubt  about  the  fact  of  the  greater  prevalence  in  poverty  areas  of  conditions 
unfavorable  to  optimal  pregnancy  and  safe  delivery,  (p.  69) 

But  those  differcitces  are  Included  in  the  75  percent  of  the  phenotypic  variation 
assigned  to  genotypic  allotments,  merely  because  the  MZ  twins  have  them  in  com* 
mon.  Further,  the  foster  pair  studies  would  alto  underestimate  the  environmen¬ 
tal  variance  tor  the  same  reason.  The  foster  children  did  not  have  common  pre¬ 
natal  environments. 

Jensen  further  indicates  that: 

In  pairs  of  identical  twins,  the  twin  with  the  lower  birth  weight  usually  has  the  lower  IQ 
(by  5  to  7  point*  on  the  average)  at  school  age.  This  is  true  in  both  white  and  Negro 
twins.  The  birth-weight  differences  are  reflected  in  all  11  subsets  of  the  Wechsler  Intel¬ 
ligence  Scale  for  Children  and  are  slightly  greater  on  the  Performance  than  on  the  Verbal 
Tests  (Willerman  and  Churchill,  1967).  The  investigators  interpret  these  findings  as 
suggesting  that  nutrient  supplies  may  be  inadequate  for  proper  body  and  brain  develop¬ 
ment  in  twin  pregnancies,  and  that  the  unequal  sharing  of  nutrients  and  space  stunu  one 
twin  more  than  its  mate.  (p.  68) 

Since  this  is  a  difference  between  the  twins,  it  will  show  up  in  the  part  of  the 
total  variance  not  accounted  for  in  the  genetic  intradass  correlation.  It  has  been 
added  to  the  (1.00  —  .75  =  .*5)  environmental  column.  But  the  great  majority 
of  the  natural  population  are  singletons,  not  twins,  and  they  would  not  be  sub¬ 
jected  to  an  environment  which  induded  competition  from  their  womb-mates. 
Therefore,  we  may  be  misestimating  the  tout  variance  in  the  natural  population 
when  we  make  use  of  the  MZ  twin  studies,  and  also  overestimating  the  effects  of 
environment. 

We  do  not  know  how  to  resolve  this  potential  conflict  in  estimation;  the  MZ 
twin  studies  might  have  underestimated  or  overestimated  P«.  Our  point  is  merely 
that  the  effects  may  or  may  not  cancel,  and  thus  the  estimate  of  P*  may  or  may 
not  be  biased. 


w-sss  o  -  ts  - « 
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a.  The  Foster-Pair  Discrepancy: 

Jenien  points  out; 

Another  interesting  companion  it  between  MZ  twins  reared  together  (r  =  .87)  and 
reared  apart  (r  =  .75).  If  1.00  -  .75  =  .15  (from  the  MZ  twin*  reared  apart)  estimates 
the  total  environmental  variance,  then  1.00  —  .87  =  .1}  (from  MZ  twins  reared  to¬ 
gether)  is  an  estimate  of  the  environmental  variance  within  families  in  which  children 
are  reared  together.  Thus,  the  difference  between  .15  —  .13  =  .it  is  an  estimate  of  the 
environmental  variance  between  families .  (p.  51) 

That  would  certainly  be  the  case.  Except  that  the  estimate  of  the  proportion  of 
total  variance  due  to  environmental  differences,  which  is  derived  from  studies  of 
unrelated  foster  pairs  raised  together,  is  also  an  estimate  of  only  the  between 
family  differences  in  environmental  conditions.  That  estimate,  from  Jensen's 
Table  t,  was  .14,  not  .ta.  In  fact,  if  we  add  the  several  estimates  up: 

Genetic  factors: 

(from  MZ  twins  reared  apart)  .75 

Within  family  differences 

(from  MZ  twins  reared  together)  .13 

Between  family  differences 

(from  unrelated  foster  pairs  raised  together)  .>4 

77a* 

We  have  just  accounted  for  it*  percent  of  the  total  variance,  which  is  not  possi¬ 
ble.  Thus,  there  is  some  question  as  to  how  to  appropriately  adjust  these  three 
components  so  that  they  add  correctly. 

7.  Covariance  Between  Heredity  and  Environment: 

Jensen  states  that: 

Children  with  better  than  avenge  genetic  endowment  for  intelligence  have  a  greater  than 
chance  likelihood  of  having  parents  of  better  than  average  intelligence  who  are  capable 
of  providing  environmental  advantages  that  foster  intellectual  development,  (p.  38) 

In  other  words,  Jensen  implies  that  if  the  covariance  term  between  heredity  and 
environment  exists,  then  it  should  be  positive. 

Suppose  that  in  accordance  with  Jensen's  suggestion,  we  assume  that  there  is  a 
positive  covariance  term  in  the  'real  world'  sampled  by  the  studies  of  MZ  twins 
reared  together,  but  that  this  term  also  appeared  in  both  the  MZ  twins  reared 
apart  and  in  the  foster  pair  studies.  While  this  would  be  experimental  error,  one 
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might  suspect  that  neither  twins  nor  footer  children  are  assigned  to  substitute 
families  at  random.  This  approach  might  help  us  to  "repartition”  the  com* 
ponents  of  variance  so  that  they  add  to  1.00.  In  other  words,  suppose  we  assume 
the  covariance  term  was  ‘counted  twice;’  it  was  included  in  the  estimate  of  .75 
attributed  to  genetic  factors  by  the  MZ  reared  apart  studies,  and  then  included 
again  in  the  .>4  attributed  to  between  families  environmental  conditions  by  the 
foster  pair  studies.  Let's  see  what  happens: 

P0  is  the  proportion  of  variance  due  to  genetic 
factors 

Pi  is  the  proportion  of  variance  due  to  between 
family  environmental  differences 
Pw  i*  the  proportion  of  variance  due  to  within 
family  differences 

Po  it  the  proportion  of  variance  due  to  the  covariance 
of  genetic  and  between-family  differences 

We  know  that  all  four  proportions  must  add  to  1.00  by  definition.  We  also  have 
data  from  three  types  of  studies  (and  we  are  assuming  that  the  total  variance 
was  the  same  in  all  three  sets  of  studies),  which  gives  us  three  additional  equations: 

By  definition: 

Po  Pb  +  Po  +  Pw  — 

From  the  MZ  twins  reared  together  studies: 

Po  +  Pa  +  Po  =  -«7 
From  the  MZ  twins  reared  apart  studies: 

Po  +  Po  =  *75 
From  the  foster  pair  studies: 

P»  +  Po  = 

We  can  then  solve  for  the  following  estimates: 

Po  =  6j 

PB  =  .1* 

Pw  =  *5 

P0  =  .i» 

The  heritability  has  been  reduced  to  .63  and  the  environmental  component  in¬ 
creased  to  .37.  Although  we  do  not  wish  to  argue  that  these  revised  proportions 
are  in  reality  correct,  this  again  points  out  that  Professor  Jensen's  analysis  con¬ 
tains  an  inconsistency  which  must  be  resolved. 
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4.  Combining  the  Unreliability  and  Foster  Pair  Discrepancy  Arguments: 

If  we  combine  the  results  of  our  twin  study  simulations  from  Table  4  with  the 
inconsistency  argument  presented  above,  we  see  that  there  really  need  be  no  dis¬ 
crepancy  at  all,  and  that  the  four  components  may  not  sum  to  1.00  simply  be¬ 
cause  of  sampling  errors.  Our  simulations  have  shown  that  estimates  of  the  me¬ 
dian  intraclass  correlation  from  five  fairly  small  studies  are  quite  erratic  when  the 
true  proportion  of  variance  due  to  the  factor  equated  within  pairs  is  small.  Thus, 
perhaps  the  true  proportion  of  variance  between  families  is  in  reality  only  .it, 
and  the  median  value  of  .14  came  about  due  to  sampling  errors.  (In  fact,  given 
Jensen's  sample  sizes,  the  standard  deviation  of  the  distribution  of  medians  is 
about  .08  when  the  true  proportion  of  variance  is  .it.  Thus,  using  a  normal  ap¬ 
proximation,  the  observed  median  value  of  .14  is  not  significantly  different  from 
a  hypothesized  value  of  .it  at  the  .05  level  of  significance,  one-sided  or  two-sided.) 
However,  with  that  kind  of  error  lurking  in  the  wings,  the  stage  machinery  of  a 
Model  II  ANOVA  may  not  be  the  best  way  to  dramatize  the  features  of  our 
world's  environments  which  have  raised  or  afflicted  our  children’s  intellectual 
capacities. 

Summing  Up: 

In  concluding  this  section,  then,  there  are  serious  questions  which  need  answer¬ 
ing  before  Jensen's  parameter  estimates  can  be  accepted.  We  have  shown  how  a 
small  amount  of  interaction  between  genetic  endowment  and  environment  can 
easily  explain  how  two  races  with  identical  genetic  endowments  can  have  large 
differences  in  mean  IQs.  We  have  further  argued  that  even  assuming  the  twin 
studies  data  were  of  excellent  quality,  the  data  are  not  at  all  statistically  incon¬ 
sistent  with  the  existence  of  something  like  a  .10  interaction  component  of  var¬ 
iance,  and  that  this  magnitude  of  interaction  could  account  for  mean  differences 
of  more  than  one  standard  deviation  in  ulack-white  IQs  without  any  genetic  dif¬ 
ferences  between  races  (see  Table  3).  Finally,  the  inconsistencies  of  the  data  in 
their  additive  behavior,  together  with  the  complete  lack  of  any  data  at  all  on  black 
twins,  in  our  judgment  wrecks  the  credibility  of  even  a  tentative  assertion  of 
genetic  differences  in  intelligence  between  races. 

Statistical  Assumptions  and  Model  Considerations: 

As  the  study  of  race  and  intelligence  is  invariably  shrouajd  by  both  political  and 
statistical  debate,  we  wish  to  take  the  liberty  of  offering  a  few  observations  on  the 
inherent  problems  of  measurement  and  model  selection 
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All  scientists  know  that  one  of  the  most  crucial  stages  in  the  research  process  is 
the  model  selection.  For  example,  Jensen  has  selected  the  Model  II ANOVA  to  es¬ 
timate  his  parameters,  and  therefore  implicitly  agrees  to  be  bound  by  its  assump¬ 
tions,  limitations,  and  descriptive  ability  of  the  real  world.  After  all,  incorrect  as¬ 
sumptions  will  permit  meaningless  or  misleading  conclusions  to  be  drawn  from 
extensive,  perfect  information.  Thus,  the  selection  of  a  model  has  the  limited  vir¬ 
tue  of  making  obvious  its  dependence  upon  the  worth  of  the  direct  measurements 
it  requires. 

If  this  comment  suggests  that  we  believe  that  scientists  cannot  really  resolve 
controversies  such  as  this  until  direct  identification  of  genotypes  and  environ¬ 
ments  is  possible,  that  is  correct.  Jensen  says: 

Determining  the  heritai>;H'y  of  a  characteristic  does  not  at  all  depend  upon  a  knowledge 
of  its  physical,  biochemical,  or  physiological  basis  or  of  the  precise  mechanisms  through 
which  the  characteristic  is  modified  by  environment.  Knowledge  of  these  factors  is,  of 
course,  important  in  its  own  right,  but  we  need  not  have  such  knowledge  to  establish  the 
genetic  basis  of  the  characteristic,  (p.  44) 

We  believe  Jensen  is  incorrect:  determining  the  heritability  of  a  characteristic  in 
a  single  population  not  only  depends  upon  a  knowledge  of  iu  physical,  biochem¬ 
ical,  and  physiological  basis  but  also  on  an  equally  exact  knowledge  of  its  en¬ 
vironmental  contributors.  Where  we  have  reason  to  believe  that  we  can  identify 
and  isolate  the  causes  of  a  characteristic  experimentally,  we  can  control  for  or 
randomize  various  combinations  of  factors  and  thus  can  employ  certain  statistical 
techniques  with  some  immunity  from  gross  error.  Without  such  a  priori  knowl¬ 
edge,  we  would  be  driven  to  consider  land-ownership  during  the  middle  ages  to 
be  a  sex-linked  dominant  trait  in  first-born  males  with  a  coefficient  of  heritability 
near  unity.  Our  knowledge  that  the  currently  proposed  genetic  mechanisms  can¬ 
not  single  out  the  first-born  prevents  us  from  drawing  that  conclusion,  and  sub¬ 
stantial  documentation  about  the  social  system  at  that  time  corroborates  our 
decision. 

However,  when  someone  asks  whether  the  difference  in  observed  mean  IQs 
between  white  and  black  populations  is  attributable  to  genetic  differentiation, 
a  fundamentally  different  problem  is  being  posed.  It  bears  directly  on  the  choice 
of  a  components  of  variance  model  to  investigate  racial  differences. 

Any  components  of  variance  model  presupposes  that  the  sources  of  variation 
can  be  distinguished  and  crossed  in  the  experimental  situation— not  only  can  be, 
but  were.  Placing  a  covariance  term  in  a  model  handles  the  possibility  that  two 
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sources  of  variation  are  linked  in  the  real  world— but  only  conceptually.  Every 
study  Professor  Jensen  reports  has  neglected  the  roost  obvious  linkage  between 
genetic  and  environmental  factors:  that  the  environment  is  composed  of  sentient 
beings  who  note  genetic  differences  and  act  to  differentiate  them  further. 

A  genetic  characteristic  revealed  by  external  measurement  can  function  both 
as  a  sign  and  as  a  signal.  For  example,  when  we  detect  the  blueness  of  an  eye  we 
have  the  sign  of  the  presence  of  a  specific  genotype.  The  blueness  of  an  eye  may 
also  be  the  signal  for  a  set  of  social  processes  to  occur  (love,  or  so  we  are  told); 
but  that  entails  no  difficulty  in  deriving  estimates  of  heritability  coefficients,  be¬ 
cause  we  have  quite  definite  information  to  the  effect  that  environmental  con¬ 
ditions  cannot  change  eye  color.  But  if  the  environment  can  also  affect  the  mea¬ 
sured  characteristic,  then  the  possibility  of  a  feedback  loop  is  real:  that  is,  the 
environment  reads  the  sign  of  the  genetic  variation  as  a  signal  for  initiating  social 
processes  which  enhance  the  variation;  the  enhanced  variation  in  the  characteris¬ 
tic  is  then  again  taken  as  the  signal  for  another  round  of  differentiation)  and  so 
forth.  Further,  we  have  no  reason  to  believe  that  the  enhancement  of  individual 
differences  would  be  either  as  strong  or  as  accurate  for  one  social  group  as  for 
another. 

We  certainly  know  that  human  environments  do  read  genetic  signs  as  social 
signals,  and  not  just  for  romantic  love:  a  darkened  skin  is  more  than  the  genetic 
sign  of  the  transmissable  presence  of  melanine — it  has  become  the  signal  for  an 
array  of  social  processes  in  our  society  whose  scope  is  currently  unknown  and 
whose  nature  is  perhaps  best  explicated  by  others.  The  essential  point,  however, 
is  that  monozygotic  twins  reared  apart  have  not  been  stripped  of  the  signs  of 
genetic  differences  in  IQ  that  could  signal  the  occurrences  of  other  social  events. 
Jensen,  in  dismissing  Rosenthal’s  experiment  on  teacher  expectations  on  statisti¬ 
cal  grounds,  failed  to  note  that  it  is  one  of  the  very  few.instances  in  the  literature 
when  a  researcher  deliberately  tried  to  mislead  the  signal-seeking  component  of  a 
social  system  about  a  genetic  sign.  Our  ability  to  account  for  a  difference  in  popu¬ 
lation  means  is  wholly  dependent  upon  the  success  of  such  separations  as  the 
one  Rosenthal  attempted. 

Serious  future  research  into  questions  of  race,  environment,  and  genetic  en¬ 
dowment  must  take  into  account  this  environmental  feedback  process,  both  in 
the  choice  of  a  model,  and  in  the  design  of  surveys  or  experiments  to  collect  data. 
Otherwise,  many  of  the  crucial  processes  which  affect  IQ  will  be  ignored,  and 
research  results  may  be  little  more  than  projections  of  the  assumptions  of  their 
authors. 
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Professor  Stinchcombe  deals  with  the  Jensen  article  from  the  point  of  view  of  an 
" environmentalist "  but  not  from  the  simplistic  stance  that  Professor  Jensen  at¬ 
tacked  in  his  original  article.  Stinchcombe  argues  that  deprivation  does  more 
than  prevent  children  from  learning  simple  skills  at  an  early  age— that  cultures  or 
social  conditions  must  operate  consistently  and  sequentially  to  produce  successive¬ 
ly  higher  levels  of  cognitive  functioning.  Environments,  he  argues,  are  cumula¬ 
tive,  and  until  researchers  can  account  for  the  complexity  of  environment,  state¬ 
ments  about  the  proportional  effects  of  heredity  and  environment  are  premature. 
Thus  extrapolations  from  twin  studies  limited  to  a  single  social  group  to  estimates 
of  the  genetic  capabilities  of  a  different  group  are  particularly  suspect. 

This  essay  is  divided  into  two  broad  parts.  Fint  1  want  to  make  several  com¬ 
ments  about  what  Jensen’s  evidence  shows,  taking  the  evidence  at  face  value.  In 
general,  Jensen  conceives  the  evidence  he  presents  to  have  a  single  obvious  inter¬ 
pretation.  I  think  the  singularity  of  interpretation  is  often  the  result  of  a  kind  of 
systematic  naivete  about  how  the  environment  works. 

Second,  I  want  to  develop  the  outlines  of  a  theory  about  how  the  environment 
determines  the  abstract  cognitive  structures  people  have  to  deal  with  the  environ- 
Harvard  Educational  Review  Vol.  39  No.  3  Summer  1969 
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ment — especially  the  symbolic  environment — which  are  measured  by  IQ  tests. 
The  basic  argument  will  be  that  many  of  the  findings  in  Jensen’s  article  fit  into  a 
pattern  that  would  be  produced  if  rural  and  opprased  cultures  were  inefficient 
in  teaching  advanced  cognitive  structures  at  later  ages.  Jensen  assumes  that  if  en¬ 
vironment  works  harm,  it  will  do  so  in  the  learning  of  simple  cognitive  skills  at 
earlier  ages.  This  might  be  called  the  "Headstart"  environmental  theory.  When 
he  gives  arguments  against  this  theory,  he  thinks  he  is  arguing  for  a  genetic 
theory.  But  he  is  also  implicitly  arguing  for  a  "civilization”  theory  of  environ¬ 
mental  determination  of  thought,  which  says  that  cultures  differ  most  at  the  most 
sophisticated  levels.  My  purpose  will  be  to  use  his  evidence  in  favor  of  a  different 
theory  of  environmental  impact  on  IQ. 

What  Do  the  Kinship  Data  Showt 

The  most  impressive  argument  for  the  heritability  of  intelligence  is  clearly  the 
data  on  correlations  among  kinsmen  in  IQ.  The  basic  finding  is  that  if  you  take 
pairs  of  kinsmen  that  are  genetically  more  closely  related  (e.g.,  identical  twins) 
and  pairs  of  kinsmen  that  are  farther  apart  (e.g.,  fraternal  twins),  then  the  cor¬ 
relation  between  the  IQs  of  the  closer  pairs  will  be  greater  than  the  correlation 
between  the  IQs  of  the  more  distant  pairs.  That  is,  if  you  know  the  IQ  of  one 
identical  twin,  you  can  predict  the  IQ  of  the  other  very  well.  If  you  know  the 
IQ  of  a  fraternal  twin,  you  cannot  predict  the  IQ  of  the  other  nearly  as  well. 
By  combining  genetic  theory  about  differences  in  genetic  closeness  of  different 
types  of  relatives  with  knowledge  of  the  differences  in  correlations  between  pairs 
of  different  types  of  relatives,  one  can  estimate  how  much  effect  genetic  closeness 
has.  From  this  estimate  of  the  effect  of  genetic  closeness,  one  can  estimate  the  size 
of  the  effect  of  genetic  constitution,  even  though  one  cannot  measure  genetic 
constitution  itself.  This  seems  to  me  a  valid  procedure  for  what  it  is  designed  for, 
though  subject  to  the  risks  of  any  attempt  to  get  at  unobserved  variables  from 
the  pattern  of  manifest  variables.1 

But  if  we  look  at  Jensen’s  estimates  of  environmental  effects  for  IQ  (p.  51),  we 
find  that  the  difference  in  environment  between  one  twin  and  another  is  the  same 
size  as  the  difference  in  environment  between  one  family  and  another.  That  is,  if 

‘One  assumption  it  does  make  is  that  if  two  people  are  bom  in  the  same  family  they 
have  the  same  father.  This  is,  of  course,  a  theory  of  the  frequency  of  extramarital  affairs  or  of 
extramarital  contraception.  It  has  bee  -  estimated  that  a  fourth  of  all  married  women  in  the  U.S. 
have  extra-marital  affairs,  but  I  know  of  no  studies  of  their  contraceptive  practice  in  such  affairs. 
One  could  estimate  the  frequency  of  such  fruitful  affairs  by  studying  some  dearly  inherited  char¬ 
acteristics,  such  as  blood  types. 
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you  pick  out  two  brothers  at  random,  the  chance  that  one  of  them  will  be  in  a 
"deprived  environment"  while  the  other  is  in  an  "advantaged  environment”  is 
the  same  as  the  chance  that  one  out  of  a  pair  of  randomly  picked  families  is  a 
"deprived  environment"  while  the  other  is  advantaged.  This  clearly  is  not  the 
notion  most  people  have  of  variations  in  environment.3 

This  peculiar  fact  of  as  much  environmental  variation  within  families  as  be¬ 
tween  families  is  illuminated  if  we  look  at  the  samples.  The  one  described  for 
London  is  more  or  less  typical.  To  summarize  briefly  what  is  going  on,  if  you  and 
your  cousin  both  live  in  London  and  both  '’re  still  in  school,  then  the  difference 
between  your  father’s  family  and  your  uncle’s  family  is  about  of  the  same  order  of 
magnitude  as  the  difference  between  your  family  as  you  grew  up  in  it  and  your 
family  as  your  brother  grew  up  in  it.  That  is,  the  environmental  variations  we  are 
talking  about  are  variations  within  an  endogamous  group,  a  group  that  inter¬ 
marry  and  exchange  children  by  adoption.  If  we  want  to  generalize  across  en¬ 
dogamous  groups  (groups  that  intermarry  among  themselves),  for  instance  across 
races,  we  have  to  ask  whether  there  is  more  variation  in  environment  between  a 
white  and  Negro  family  than  there  is  among  kinfolk  living  in  London.  If 
there  is,  then  the  between-families  variance  in  environmental  factors  would  in¬ 
crease,  and  the  relative  role  of  genetic  factors  would  decrease.  Also,  the  relative 
role  of  within-family  variation  in  environment  would  decrease  relative  to  be- 
tween  family  variation. 

What  is  really  needed  to  apply  such  kinship  research  to  the  problem  of  racial 
differences  are  pairs  of  identical  twins,  one  of  whom  is  a  Negro,  and  pairs  of  fra¬ 
ternal  twins,  one  of  whom  is  a  Negro. 

Regression  Effects 

Another  apparently  impressive  piece  of  evidence  is  the  larger  regression  effect  for 
Negroes  rather  than  whites  (pp.  83-84).  Briefly  the  data  are  mean  IQs  of  chil¬ 
dren,  subtracted  from  the  mean  IQs  of  parents  in  each  of  three,  four,  or  five 
social  classes.  (Roughly  speaking  this  is  what  is  going  on — the  actual  calculations 

■Incidentally,  it  may  confute  some  readers  of  Jensen's  article  that  he  takes  correlation 
ooefidenu  as  measures  of  variance  explained  at  this  point  in  his  argument.  He  does  not  explain 
why,  and  most  people  learned  to  treat  correlations  as  the  square  root  of  variance  explained.  But 
Jensen  is  right  here.  The  key  is  that  the  estimate  of  the  correlation  between  the  unmeasured 
genetic  variable  and  the  manifest  variable  it  estimated  by  the  square  root  of  the  correlation  be¬ 
tween  two  manifest  variables  assumed  to  have  the  same  correlation  with  the  unmeasured  vari¬ 
able.  When  this  square  toot  is  then  squared  to  give  the  variance  explained,  it  gives  badt  the 
correlation.  In  psychometric  language,  the  reliability  of  a  test  it  an  estimate  of  the  square 
of  its  validity,  U.,  the  "variance  explained"  of  the  test  by  the  variable  it  measures. 
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do  not  seem  to  be  as  adequate  to  the  purpose  as  I  described.)  The  differences  are 
larger  for  Negro  middle  class  children  than  for  white  middle  class  kids:  The  argu¬ 
ment  here  goes  as  follows.  The  difference  between  childrens'  and  parents'  IQ 
measures  the  difference  between  the  particular  set  of  genes  that  are  manifested 
in  the  parent  and  the  average  of  the  total  set  of  genes  which  the  parent  carries. 
That  is,  out  of  the  total  pool  of  genes  that  the  parent  carries  only  one  subset 
are  the  ones  that  he  gives  his  children.  If  the  manifested  subset  is  very  different 
from  the  pool,  then  the  children  will  be  very  different  from  their  parents.  So  the 
size  of  the  difference  between  parents  and  children  is  supposed  to  measure  the 
distance  for  the  parents  between  the  genes  they  manifest  and  the  genes  they 
carry  without  manifesting.  If  Negroes  of  high  intelligence  show  more  regression 
effect  than  whites  of  the  same  intelligence  and  environment,  that  is  supposed  to 
show  that  the  pool  of  genes  from  which  exceptionally  talented  Negroes  come  is 
farther  from  them,  on  the  average,  than  the  pool  from  which  exceptionally 
talented  whites  come. 

Now  the  key  to  this  inference  is  actually  equating  the  environments  of  the  chil¬ 
dren.  For  if  the  children  of  talented  Negroes  are  actually  exposed  to  a  less  cog¬ 
nitively  rich  environment  than  are  whites,  even  though  they  are  in  the  "same" 
social  class  as  measured,  then  we  would  expect  a  larger  regression  effect  even  if 
the  pool  of  genes  were  the  same  distance  from  the  parents.  What  we  have  to  do 
fhen  is  to  examine  the  equation  of  parents'  status  first,  and  then  whether  the 
fcquation  of  status  equates  environments.  Briefly  the  argument  will  be  that  Jensen 
has  not  in  fact  equated  statuses,  and  that  even  if  he  had  he  would  not  have 
equated  environments. 

First,  let  us  assume  that  the  indicator  of  status  in  the  studies  that  Jensen 
quotes  were  a  perfect  measure  of  status.  Then  what  he  has  done  is  to  pick  out 
three  (or  four,  or  five)  cutting  points  on  a  continuous  variable,  and  equated  all 
people  above  the  top  cutting  point  as  middle  class,  and  so  forth.  Now  as  Jensen 
so  carefully  shows  for  IQ,  if  one  distribution  has  a  lower  mean  than  the  other  and 
the  distributions  have  the  same  shape,  the  more  extreme  values  are  more  under¬ 
represented  on  the  lower  distribution  than  the  more  moderate  values.  The  same 
is  true  of  status.  Rockefellers,  Mellons,  and  du  Ponts  are  more  underrepresented 
among  Negroes  than  are  $20,000  a  year  men;  $20,000  a  year  men  are  more  un¬ 
derrepresented  than  $10,000  a  year  men,  and  so  forth.  So  if  you  take  a  given  cut¬ 
off  point  for  middle  class,  those  few  Negroes  that  are  middle  class  will  be  mostly 
very  near  the  cutoff.  Many  of  the  whites  will  be  quite  far  from  the  cutoff.  Thus  ac¬ 
tually  the  mean  class  position  for  middle  class  Negroes  is  likely  to  be  much  lower 
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than  the  mean  class  position  of  middle  class  whites.  Thus  even  if  the  class  mea¬ 
sures  were  perfect,  the  groups  would  not  be  equated. 

But  of  course  the  actual  situation  is  that  the  measurement  of  social  status  is 
much  more  unreliable  than  the  measurement  of  IQ,  and  Jensen  is  always  care¬ 
ful  to  take  account  of  measurement  error  for  IQ.  Merely  to  take  occupation  as  an 
example,  at  a  given  point  in  time  when  the  census  reinterviews  people  about  their 
occupations,  they  get  17  to  22  per  cent  giving  a  different  occupation  (Blau  and 
Duncan,  p.  15).  Of  course  the  census  uses  trained  interviewers  who  know  what 
is  required  to  classify  an  occupation.  Most  school  studies  ask  children  to  describe 
their  parents'  occupation.  Census  studies  of  the  reliability  of  occupational  scales 
recently  reported  give  figures  in  the  eighties,  somewhat  lower  for  Negroes  than  for 
whites.  Questionnaires,  especially  from  children,  must  have  a  great  deal  more 
measurement  error  than  census  interviewer 
Furthermore,  the  environment  of  a  child  is  a  cumulative  matter,  consisting  of 
so  and  so  many  months  in  a  middle  class  family  when  his  father  had  a  good  job, 
so  and  so  many  in  a  welfare  family  when  he  was  unemployed,  and  so  forth.  Thus 
even  if  we  had  a  perfect  measure  of  the  status  of  a  family  at  a  given  time,  it 
would  be  a  poor  measure  of  the  cumulative  environment  of  the  child  if  peoples’ 
status  changes  much  over  their  lives. 

Perhaps  this  will  be  more  understandable  with  an  example.  Suppose  one 
truly  has  10  per  cent  of  middle  class  Negroes  and  90  per  cent  working  class,  while 
whites  are  50  per  cent  middle  class  and  50  per  cent  working  class.  And,  also,  as¬ 
sume  that  the  likelihood  of  misclassification  is  the  same  for  both  races  and  both 
social  classes.  Now  apply  a  measurement  that  misclassifies  10  per  cent  of  all 
people.  Applying  this  to  Negroes,  we  get 

Classified  as  Middle  Class 

90%  of  the  10%  Truly  Middle  Class  =  9% 

10%  of  the  90%  Truly  Working  Class  =  9% 

Total  classified  as  Middle  Class  =  18% 

Percentage  of  Negroes  Measured  Middle  Class  Who  are  Truly  Workers  =  50% 

Applying  the  same  measurements  to  whites,  we  would  get 

90%  of  the  50%  Truly  Middle  Class  =  45% 

10%  of  the  50%  Truly  Working  Class  =  5% 

Total  Classified  as  Middle  Class  =  50% 

Percentage  of  Whites  Measured  Middle  Class  who  are  Truly  Workers  =  10% 
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Thus  we  would  expect  that  many  more  of  the  Negroes  Jensen  calls  middle  class 
are  truly  working  class  (either  at  present,  or  in  the  cumulative  environmental 
sense)  than  are  the  whites.  Hence  because  of  measurement  error  he  has  not 
equated  the  environments.  Actually  in  most  of  the  studies  he  reports  on,  the  most 
important  environmental  variable,  the  IQ  of  the  parent,  has  not  been  equated  at  all 

Finally,  of  course,  children  associate  with  other  children  as  well  as  with  their 
parents.  With  a  highly  segregated  society,  this  means  that  Negro  children  asso* 
ciate  with  workers’  children,  while  white  children  associate  with  middle  class 
children.  Consequently  even  were  the  status  of  families  equated,  the  status  of 
interpersonal  environments  of  children  would  not  be  equated. 

On  all  these  grounds,  then,  the  different  regression  effects  cannot  be  taken  as 
evidence  that  talented  Negroes  are  farther  genetically  from  their  gene  pools  than 
are  talented  whites. 

How  Big  is  a  Big  Environmental  Effect t 

The  difficulty  Jensen  has  in  thinking  about  environment  as  cumulative  shows  up 
again  in  his  evaluation  of  the  size  of  environmental  effects.  Jensen  would  like  to 
have  environments  change  once  and  for  all  from  one  environment  to  another,  as 
genes  do,  and  then  stay  that  way.  We  might  call  this  the  spurt  conception  of  the 
environment.  Environmental  change  in  this  conception  comes  in  a  spurt,  and  any 
time  after  that  we  can  measure  the  effects  of  the  spurt.  Genetic  variation  does 
come  in  spurts;  environmental  variation  does  not. 

The  difference  between  Negro  and  white  measured  IQ  scores  in  the  U.S.  is 
about  one  standard  deviation,  or  15  IQ  points.  Jensen  observes  that  by  de¬ 
creasing  the  fear  people  have  in  the  testing  situation,  so  that  they  feel  they  con¬ 
trol  the  situation  and  can  keep  from  getting  hurt,  one  can  often  increase  poor 
children’s  IQs  by  5  to  8  points,  or  about  one-third  to  one-half  of  the  distance 
between  whites  and  Negroes.  Now  this  seems  to  him  to  be  evidence  of  a  small  en¬ 
vironmental  effect,  since  most  other  changes  in  environments  only  produce  about 
the  same  effect.  But  this  is  only  because  he  regards  taking  fear  out  of  social  situa¬ 
tions  as  eliminating  measurement  error.  If  he  regarded  it  as  changing  the  en¬ 
vironment,  he  would  conclude  that  taking  fear  out  of  the  relations  of  Negroes  to 
their  environment  might,  by  itself,  decrease  the  difference  between  Negro  and 
white  performance. 

Then  Jensen  goes  through  a  set  of  studies  which  show  that  by  changing  the 
environment  of  children  for  six,  or  nine,  or  three  months,  one  can  change  their 
IQs  by  5  to  10  points.  That  is,  a  short  period  of  environmental  enrichment  can 
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apparently  wipe  out  a  third  of  the  difference  between  whites  and  Negroes.  Fur¬ 
thermore,  this  is  change  in  only  25  or  30  hours  a  week  of  their  environment. 

Finally,  we  quite  often  find  that  naturally  occurring  variations  in  environments 
cause  variations  of  this  order  of  magnitude  in  IQ  or  mental  ability  scores. 
Jensen  himself  quotes  a  study  which  estimates  that  a  standard  deviation  of  en¬ 
vironmental  variation  within  a  white  group  can  cause  two-fifths  of  a  standard 
deviation  in  IQ.  To  explain  the  variation  between  Negro  and  white  IQ  on 
this  enironmental  basis,  we  need  to  find  determinants  of  IQ  on  which  there  is 
a  difference  of  two  and  one-half  standard  deviations  between  Negroes  and  whites, 
assuming  a  linear  relationship  between  the  variables.  This  is  a  difference  such 
that,  for  a  normally  distributed  variable,  about  one  per  cent  of  Negroes  would  be 
above  the  average  of  the  whites.  It  does  not  seem  to  me  outrageous  that  a  well- 
measured  variable  of  oppressiveness  of  conditions  of  life  and  cultural  deprivation 
might  show  such  a  difference. 

Besides  this  estimate  of  Jensen’s,  we  can  get  a  notion  of  the  size  of  the  en¬ 
vironmental  variation  by  observing  variation  between  Negroes  whose  environ¬ 
ment  approximates  that  of  whites  from  those  whose  environment  approximates 
that  of  Negroes.  Clearly  if  Negroes  go  to  nearly  all-white  schools,  they  are  exposed 
for  30  hours  a  week  to  the  same  environment  most  whites  are.  If  they  go  to  all 
Negro  schools,  the  30  hours  a  week  are  like  those  to  which  Negroes  are  exposed. 
James  S.  Coleman's  estimates  of  the  correlation  between  proportion  white  and 
Negro  mental  abilities  indicates  that  by  changing  this  part  of  a  child's  environment 
one  makes  about  a  half  a  standard  deviation  difference.  This  is  of  course  also  a  non- 
cumulated  score.  A  Negro  child  in  an  all-white  school  is  much  more  likely  than  a 
white  child  in  the  same  school  to  have  spent  part  of  his  life  in  an  all-Negro  school. 

The  estimate  of  the  effect  of  variations  among  white  families  in  the  kinship 
studies  comes  to  approximately  the  same  conclusion.  If  the  correlation  between 
adopted  children  and  their  parents  in  IQ  is  taken  as  a  measure  of  the  effect  of 
environment,  environmental  variation  between  families  who  adopt  each  others’ 
children  explains  about  24  per  cent  of  the  variance.  That  means  that  a  standard 
deviation  of  environmental  variation  in  families  that  adopt  each  others'  children 
would  cause  about  a  half  standard  deviation  variation  of  IQ. 

What  we  have  then  is  a  large  number  of  environmental  variables,  many  of 
them  occupying  a  small  portion  of  children’s  lives,  that  explain  between  one- 
third  and  two-thirds  of  the  difference  between  races.  Equalize  the  amount  of  fear 
between  races,  put  Negroes  in  all-white  schools,  or  schools  with  the  same  condi¬ 
tions,  improve  the  standards  of  Negro  families  by  a  standard  deviation,  then 
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(if  the  effects  are  additive)  the  IQs  would  be  equalized.  Jensen  thinks  that  each 
such  variation  is  small  because  it  only  explains  half  or  two-thirds  of  the  racial 
difference.  But  environments  cumulate. 

Because  Jensen  thinks  of  environment  in  spurts  rather  than  in  hours  per  day,  he 
is  "surprised"  when  an  equalizing  spurt  does  not  equalize  IQ.  He  translates  this 
surprise  into  an  argument  that  the  spurt  that  created  the  genetic  differences 
is  more  important.  Suppose  that  we  have  a  difference  in  environment  which 
gives  one  group  a  rate  of  improvement  in  cognitive  skills  of  5  per  cent  a  year, 
while  another  group  advances  at  3  per  cent  a  year.  The  ratio  of  advance  would 
be  1.05/1.03,  or  about  1.0a  per  year.  If  the  two  groups  start  equal,  the  more  ad¬ 
vantaged  group  will  be  about  two  per  cent  ahead  after  a  year.  If  this  environmen¬ 
tal  difference  is  maintained  for,  say,  the  first  20  years  of  life,  the  cumulated  effect 
is  about  (i.oa)*0,  or  about  1.5.  The  effect  of  a  given  year’s  enriched  environment, 
which  equalizes  the  increase  for  one  year,  is  about  a  fifth  of  the  disadvantage  at 
5  years  of  age.  But  it  is  about  one-twenty-fifth  of  the  disadvantage  at  20  yean  of  age. 
Jensen  seems  surprised  that  equalizing  a  single  year  results  in  an  effect  which  dis¬ 
appears  in  a  few  more  yean.  He  would  not  be  so  surprised  if  he  had  thought  a 
bit  about  a  compound  interest  table. 

The  Cognitive  Environment  of  the  Individual 

So  far  I  have  let  Jensen  get  away  with  his  conception  of  intelligence,  and  of  the 
environment,  because  most  of  his  arguments  can  be  undermined  even  if  we  allow 
him  his  conception  of  his  own  business,  and  require  only  elementary  elaboration 
of  his  conception  and  measurement  of  environment.  It  seems  to  me  that  the  rest 
of  his  argument  stands  up  at  its  own  level,  and  requires  some  more  fundamental 
thought  about  cognition  and  the  sociology  of  cognition.  What  I  will  try  to  do  now 
is  to  develop  a  theory  of  what  intelligence,  as  measured  by  the  usual  IQ  tests,  is, 
and  then  on  this  basis  develop  a  notion  of  what  kind  of  environmental  vari¬ 
ables  might  determine  it.  Then  I  will  try  to  derive  the  remainder  of  Jensen’s  re¬ 
sults  from  this  alternative  theory.  The  combination  of  his  genetic  spurt  con¬ 
ception  of  intelligence  and  his  Headstart  theory  of  environment  makes  it  hard  for 
him  to  think  about  cognitive  functioning  appropriately. 

First,  to  intelligence.  The  central  fact  about  intelligence  among  children  is 
that  older  children  haw  *MFMM»-y»IW>gcr  tfiilditP  in  order  16 

stay  at  the  same  level  of  intelligence.  Jensen  notes  that  Negro  children's  capaci¬ 
ties  go  down  from  a  slight  superiority  to  whites  at  early  ages  to  inferiority  at  later 
ages.  That  does  not  mean,  of  course,  that  Negro  children  forget  by  five  yean  old 
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what  they  knew  how  to  do  at  three.  It  means  instead  that  the  time  between  mas¬ 
tery  of  one  task  or  test  and  mastery  of  a  more  complex  task  or  test  is  longer  for 
Negro  children  than  for  white  children. 

That  is,  from  the  point  of  view  of  an  individual  child’s  biography,  his  intelli¬ 
gence  is  a  measure  of  the  time  between  being  able  to  manage  one  type  of  task  and 
being  able  to  manage  the  next.  Thus  tasks  are  arranged  more  or  leu  in  layers 
with  one  group  of  tasks  or  intelligence  test  items  being  a  layer  which  is  normal¬ 
ly  learned  after  the  "simpler’’  ones  and  before  the  more  “complex”  ones. 

What  seems  to  be  behind  each  layer  of  tasks  is  one  or  more  cognitive  structures , 
or  styles  of  abstnction  and  reasoning.  Once  a  child  learns  to  manage  a  given 
general  cognitive  structure  or  style  of  abstraction  and  reasoning,  he  can  usually 
solve  or  answer  most  of  the  tasks  or  test  items  using  that  cognitive  structure.  The 
cognitive  structure  may  involve  perception,  operations  on  perceptions,  combi¬ 
nations  of  perceptions  with  previous  knowledge,  and  so  forth.  There  is  a  fair 
amount  of  evidence  that  such  structures  are  well  ordered,  so  that  a  five  year  old 
average  IQ  score  is  rarely  made  up  of  a  hasn  of  questions  at  a  four  year  old  level 
and  a  fifteen  year  old  level.  Instead  the  normal  five  year  old  answers  four  year  old 
and  five  year  old  questions.  The  six  year  old  answers  4, 5,  and  6  year  old,  etc.  The 
clauic  work  here  was  done  by  Jean  Piaget.  The  funny  scatter  diagram  at  p.  114 
in  Jensen  seems  to  be  evidence  in  Piaget's  favor.  (The  subtitle  of  these  diagrams  is 
mixed  up  with  something  else).  If  we  think  of  intelligence  as  such  ajayer-cake  type 
of  phenomenon  in  the  individual,  rather  than  as  a  manifestation  at  the  present 
time  of  his  constant  IQ  "dispositional  property,”  then  we  can  ask  what  sorts  of 
environmental  features  would  be  most  likely  to  affect  it.  Probably  the  most  im¬ 
portant  characteristic  of  the  environment  is  the  frequency  with  which  the  next 
developmental  type  of  cognitive  structure  is  used  in  a  child's  environment.  Most 
of  us  at  breakfast  use  grunts  and  groans  and  expressions  of  displeasure  whose 
cognitive  content  is  easily  mastered,  if  not  enjoyed,  by  a  three  year  old.  During 
the’  day  we  vary  in  intellectual  level,  returning  just  before  sleep  to  the  same 
level  of  grunts  and  groans,  if  we  are  lucky.  The  same  variation  is  true  of  a  child's 
playmates— they  mostly  function  below  their  capacities,  and  .only  occasionally 
reach  their  limits.  Although  Jensen  sometimes  seems  to  subscribe  implicitly  to 
the  Education  School  Fallacy  (that  anyone  is  smart  enough  to  teach  kids  some¬ 
thing),*  the  same  variation  in  intellectual  level  is  characteristic  of  classrooms. 

'Jensen,  for  instance,  wonders  why  experimental  programs,  when  made  mass  programs,  very 
often  have  less  effect  Perhaps  the  mass  of  teachers  are  dumber  than  those  involved  In  experi¬ 
mental  programs. 


519 


748 


What  we  would  like,  then,  as  an  environmental  measure  of  development  pres¬ 
sure,  is  a  measure  of  the  density  of  interaction  of  the  child  with  someone  who,  in 
the  interaction,  leads  him  up  one  cognitive  structural  level  from  where  he  is, 
solves  his  problem,  then  restates  it  at  the  level  where  the  child  is  (Compare  the 
account  of  language  learning  in  Roger  Brown,  Social  Psychology  pp.  898-297). 
Since  most  people  most  of  the  time  function  with  structures  much  less  complex 
than  they  manage  in  their  finest  hour,  a  person's  cognitive  behavior  is  probably 
distributed  with  different  intensities  at  different  levels  below  his  highest  capaci¬ 
ties.  These  intensities  or  densities  are  probably  determined  by  various  influences, 
such  as  the  intelligence  of  people  around  him,  the  complexity  of  the  problems  in 
his  work,  his  amount  of  education,  and  so  forth,  as  well  as  being  limited  by  his 
upper  limit  of  cognitive  structures  (his  IQ).  It  is  well  known,  for  example,  that 
professional  men’s  IQs  do  not  decline  with  age  as  rapidly  as  do  the  IQs  of 
manual  workers.  Presumably  this  is  because  they  kee;,  the  highest  levels  of  men¬ 
tal  functioning  in  better  shape  by  more  practice. 

Thus  there  should  be  two  main  causal  forces  which  would  determine  the  mean 
level  and  variations  of  the  cognitive  functioning  of  a  man — his  capacity  to  abstract 
(his  aIQ)  and  his  socially  and  psychologically  induced  inefinaiton  to  abstract 
(determined  by  his  education,  his  occupation,  the  intelligence  of  his  wife  and 
friends,  and  their  educations  and  occupations,  etc.).  Thus  we  would  expect  to 
find  correlations  between  people's  IQ  and  the  rate  of  development  of  children 
with  whom  they  come  in  contact.  For  instance,  there  should  be  correlations  be¬ 
tween  the  IQ  of  foster  children  and  the  IQ  of  their  foster  parents  (reported  by 
Jensen,  p.  52),  between  the  IQ  of  teachers  and  the  achievement  of  children  in 
their  schools  (reported  by  Coleman  pp.  317-518— the  effect  is  stronger  at  higher 
grades),  between  the  IQ  of  peers  and  the  rate  of  advance  of  the  IQ  of  peers 
(difficult  to  isolate,  but  faitly  clear  in  some  Coleman  data,  e.g.  at  p.  307). 

Given  the  proportion  of  a  person’s  cognitive  functioning  which  just  strains 
the  child,  the  next  question  is  the  hours  of  attention  he  gives  to  the  child,  and 
the  attentiveness  of  the  child  during  those  hours.  We  have  very  few  estimates  of 
these  things,  but  we  suppose  that  mothers  spend  more  time  with  children  than 
fathers  (hence  there  should  be  higher  correlations  with  mothers  IQ),  that 
parents  spend  more  time  with  only  children  than  with  many  children  (hence 
only  children  should  be  smarter  generally  and  have  less  regression  from  parents' 
IQ),  and  $0  forth.  The  hours  of  attention  received  by  and  paid  by  children  at 
different  levels  of  cognitive  tasks  an*  ordinarily  not  measured  in  educational  ex¬ 
periments.  If  the  change  from  small  to  large  programs  changes  the  level  of  atten- 
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tiveness  of  teachers,  or  students,  or  both,  then  we  would  expect  less  change  in 
cognitive  functioning  in  the  expanded  programs. 

Civilization  and  Intelligence 

We  could  now  define  the  level  of  civilization  of  a  group  by  the  average  level  of 
cognitive  function  used  to  solve  its  problems.  That  is,  an  “advanced"  civilization 
would  be  one  whose  average  man  at  the  average  moment  was  using,  say,  a  third 
grade  level  of  abstraction.  There  would  be  a  wide  distribution  around  that  level, 
of  course.  A  “backward”  people  would  lie  one  which  did  not  ordinarily  use  the 
cognitive  structures  (e.g.  mathematical  reasoning,  experiments,  etc.)  of  which  it 
is  genetically  capable.  In  general,  more  conplex  cognitive  processes  require  read¬ 
ing  and  writing.  Few  people  can  solve  mathematical  problems  in  their  heads 
that  they  solve  easily  on  paper.  Probably  a  good  surrogate  indicator  of  the  level 
of  cognitive  functioning  of  a  group  is  hours  per  day  spent  in  reading  and  writing. 

Ever  since  a  famous  sociologist  of  cognitive  affairs  in  1848  spoke  of  “the  idiocy 
of  rural  life,”  evidence  has  been  accumulating  that  farm  life  has  not  provided  the 
practice  in  symbolic  analysis  of  the  environment  that  a  city  did.  Civilizations 
grow  in  cities.  In  some  rich  agricultural  areas  (e.g.  Iowa,  New  Zealand)  civiliza¬ 
tion  has  more  or  less  completely  spread  to  the  countryside. 

If  we  suppose  that  the  definition  given  above  of  civilization  is  something  like 
the  same  thing  that  we  ordinarily  call  civilization,  then  it  will  come  as  no  surprise 
to  find  that  rural  people  when  tested  have  regularly  turned  up  V-a  intelligent  on 
IQ  tests.  Furthermore  groups  imported  for  plantation  labor  and  not  allowed 
to  develop  their  own  civilized  institutions  (schools,  churches,  publishing  houses, 
newspapers,  political  parties,  trade  unions,  welfare  groups,  community  govern¬ 
ments,  etc.),  show  the  most  IQ  disadvantage  compared  to  urban  people.  They 
also  show  the  most  gains  in  IQ  when  moved  to  the  more  civilized  environment 
of  an  urban  slum.  They  show  still  further  gains  as  die  hours  per  day  of  reading 
and  writing  increase  in  the  group. 

What  this  suggests  then  is  that  one  of  the  legacies  of  slavery  in  the  N  rgro  com¬ 
munity  is  a  dearth  of  institutions  that  function  routinely  at  advanced  cognitive 
levels.  There  are  too  few  Negro  colleges,  too  few  professionals,  newspapers  and 
book  publishers,  and  so  forth,  to  fill  the  environment  with  a  rich  variety  of  cog¬ 
nitive  levels.  But  it  might  be  that  as  Negro  children  grow  older,  after  starting  to 
learn  with  the  same  capacity  as  white  children,  their  environment  is  progressively 
less  rich  in  the  frequency  of  use  of  the  next  developmental  cognitive  structure. 

If  this  were  the  case,  we  would  expect  that  Negro  IQ  would  appear  to  decline, 
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ai  it  took  them  longer  to  learn  each  successive  cognitive  structure.  This  is  what 
Jensen  reports  (e.g.  pp.  86-87;  P-  77  Pv«  the  same  for  social  class).  We  might 
also  expect  there  to  be  stability  of  IQ  disadvantage,  even  though  this  looks  as 
if  it  might  be  evidence  for  genetic  determination  of  IQ.4 

The  purpose  of  these  last  two  sections  has  been  to  develop  a  more  serious  en¬ 
vironmental  theory  of  intelligence  than  the  Headstart  theory,  to  suggest  how  re¬ 
search  might  be  done  on  such  a  theory,  and  to  explain  why  we  might  expect  on  the 
basis  of  such  a  theory  that  an  oppressed  rural  group  from  a  backward  section  of 
the  country  might  show  a  progressive  deficit.  Instead  of  defining  environment  in  a 
way  borrowed  from  other  fields,  an  environmental  theory  of  determinants  of  cog¬ 
nitive  capacity  needs  to  define  the  environment  in  intellectual  terms. 

In  particular,  we  need  to  know  the  proportion  of  time  a  child  focusses  atten¬ 
tion  on  cognitive  structures  at  the  next  level  of  development  above  his  own. 
Various  results  that  we  already  have  can  be  interpreted  in  the  light  of  such  a  con¬ 
ception  of  the  environment.  For  instance,  the  correlation  of  children's  achiev- 
ment  with  the  mean  vocabulary  scores  of  their  teachers  makes  sense  if  we  think 
that  smarter  teachers  will  strain  their  students'  capacities  a  little  more. 

The  idiocy  of  rural  life,  the  cognitive  consequences  of  growing  up  in  urban 
slums,  the  disparities  of  achievement  among  ethnic,  religious,  and  social-class 
groups  begin  to  make  sense  if  we  define  dviliration  in  terms  of  the  densities  or 
frequencies  of  use  of  intellectual  structures  at  different  levels. 

•  An  I.Q.  deficit  of  15  points,  or  one  standard  deviation,  is  approximately  equivalent 
to  the  amount  of  development  that  an  average  child  has  gone  through  in  the  last  sixth  of  his 
life.  That  is,  for  a  child  ot  six,  an  I.Q.  of  85  means  he  can  do  approximately  the  things  a  normal 
5  year  old  can.  For  a  child  of  15,  it  means  he  an  do  approximately  the  things  a  normal  ts  year 
old  an.  Thus  a  constant  deficit  of  one  standard  deviation  mans  functioning  at  progressively  more 
years  behind  others. 
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MARTIN  DEUTSCH 
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Professor  Deutsch  reviews  the  literature  on  compensatory  education,  intelligence 
testing,  and  the  nature  of  educational  environments  and  concludes  that  Arthur 
Jensen  had  constructed  an  article  which  had  “negative  implications  for  the  strug • 
gle  against  racism  and  for  improvement  of  the  educational  system  ”  Deutsch  be¬ 
lieves  the  Jensen  article  holds  a  consistent  bias  toward  an  undemocratic  eugenic 
and  racist  hypothesis . 


The  publication  in  the  Winter  issue  of  this  journal  of  the  long  article  by  Arthur 
Jensen  (“How  much  can  we  boost  IQ  and  scholastic  achievement?")  has  resulted 

•  1  should  like  to  think  the  many  people  with  whom  I  have  discussed  the  issues,  the  Jensen 
article,  and  my  projected  criticisms.  While  it  is  impossible  to  list  each  one,  X  would  like  to  men¬ 
tion  Research  Associates  John  Dill  and  Peggy  Newton  who  have  been  particularly  helpful  and 
hardworking.  1  should  also  like  to  thank  Profeswrs  Anne  Anastasi,  Irving  Gottesman,  Thomas 
Pettigrew,  John  Rainer,  and  Reuven  Feuerstein  (of  Jerusalem)  for  supplying  specific  data  or 
clarifying  particular  points.  I  have  had  continuing  helpful  dialogue  with  many  University  and 
Institute  colleagues,  particularly  with  Professors  Martin  Whiteman,  Florence  Sch umer,  Walter 
Neff,  Cynthia  Deutsch,  Mrs.  Alexandria  Church  and  Mrs.  Shirley  Fischler.  Mrs.  Caroline 
Weichlcin  of  SPSSI  has  been  especially  helpful.  Thanks  for  cfidently  handling  a  long  manuscript 
in  a  short  time  are  due  Templeton  Jones  and  Jayne  Matthews  and  others  at  the  Institute.  Prep¬ 
aration  of  the  manuscript  and  utilisation  of  time  of  assistants  were  aided  by  small  grants  from 
the  Anti-DeUmation  League  and  from  SPSSI.  It  must  be  stressed,  however,  that  responsibility 
for  the  statements  contained  in  this  article  is  mine  alone,  and  that  the  people  named  above  might 
not  necessarily  even  have  read  the  manuscript 
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in  a  torrent  of  commentary,  rebuttals,  and  related  articles.  Because  of  the  publi¬ 
cation  lag  in  professional  journals,  most  of  this  response  appeared  in  the  popu¬ 
lar  press  and  in  general  media  such  as  The  Saturday  Review,  The  New  Repub¬ 
lic,  and  U.S.  News  and  World  Report.  With  the  possible  exception  of  the  arti¬ 
cles  which  appeared  in  the  Spring  issue  of  HER — and  which  were  written  before 
the  publication  and  attendant  publicity  of  the  Jensen  article — there  has  been  no 
discussion  to  date  which  puts  the  Jensen  argument  and  the  commentaries  it  has 
provoked  into  a  full  psychological  and  social  science  perspective. 

The  conclusion  is  inescapable  that  the  central  theme  of  the  Jensen  piece  is  a 
wholly  anti-democratic  eugenic  position,  and  this  is  dealt  with  at  length  later  on 
in  this  discussion  in  an  assessment  of  Jensen’s  concept  of  two  ability  groupings  (his 
Level  I  and  Level  II).  Thus,  this  relatively  brief  article  will  deal  broadly  with  some 
*  of  the  specific  issues  raised,  the  arguments  advanced,  and  the  implications  drawn, 
rather  than  focusing  on  a  point-by-point  discussion  and  refutation  of  errors. 

I  should  like  to  make  it  clear  at  the  outset,  however,  that  in  Jensen's  article  I 
found  many  erroneous  statements,  misinterpretations,  and  misunderstandings  of 
the  nature  of  intelligence,  intelligence  tests,  genetic  determination  of  traits,  edu¬ 
cation  in  general,  and  compensatory  education  in  particular.  A  colleague  reports 
coming  across  17  such  errors  in  a  casual  perusal.  For  example,  on  pages  86-87,  a 
68%  gets  transposed  into  an  86%;  on  page  87  a  study  (Dustman  &  Beck,  1965)  is 
reported  with  a  .80  heritability  factor  in  EEC  patterns,  but  what  is  omitted  is  the 
fact  that  the  subjects  were  identical  twins.  Perhaps  so  large  a  number  of  errors 
would  not  be  remarkable  were  it  not  for  the  fact  that  Jensen’s  previous  work  has 
contained  so  few,  and,  more  malignant,  all  the  errors  referred  to  are  in  the  same 
direction:  maximizing  differences  between  blacks  and  whites  and  maximizing  the 
possibility  that  such  differences  are  attributable  to  hereditary  factors. 

In  addition,  in  many  of  his  citations  of  the  literature,  Jensen  gives  only  part  of 
the  data  or  interpretation,  or  leaves  out  a  piece  of  information  which  is  crucial 
to  his  own  interpretation.  He  also  tends  to  use  selective  and  sometimes  inappro¬ 
priate  sources. 

The  Nelson  and  Dean  study  (1959)  cited  by  Jensen  on  page  87,  for  example, 
relies  on  an  analysis  of  brain  wave  patterns  on  newborn  infants.  Since  the  science 
of  electroencephalography  has  yet  to  develop  a  stable  picture  of  normative  pat¬ 
terns  in  infancy,  such  findings  are,  at  best,  highly  tentative.  Interpretations  from 
the  Nelson  and  Dean  study  are  further  qualified  by  the  fact  that  the  statement 
about  African  newborns  is  based  on  only  eight  subjects  and  that  the  authors  them¬ 
selves  caution  the  reader  to  treat  the  results  with  ’’reserve”  (781). 
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An  example  of  Jensen’s  use  of  sources  unsuited  to  a  scholarly  publication  is 
his  citation  of  a  1968  study  from  Medical  World  News,  which  he  uses  to  suggest 
a  link  between  an  aspect  of  brain  waves  and  IQ.  The  Medical  World  News  con* 
sists  of  popularized  abstracts,  not  scientific  papers.  Another  example  is  his  use  of 
the  (AS.  News  and  World  Report  as  the  source  for  Armed  Forces  Qualification 
Test  data.  The  figures  presented  in  a  popular  publication  may  be  correct,  but  an 
article  in  such  a  magazine  cannot  possibly  include  the  subanalyses  and  collateral 
data  which  determine  the  meaning  of  the  central  test  scores,  to  say  nothing  of  the 
environmental  and  historical  conditions  which  initially  differentiated  the  popu¬ 
lations. 

Before  continuing  with  this  critique,  I  should  like  to  add  a  personal  note.  I 
have  known  Arthur  Jensen  and  respected  his  work  for  many  years.  He  was  a  co¬ 
editor  with  Irwin  Katz  and  me  of  a  SPSSI-sponsored  volume  ( Social  class,  race, 
and  psychological  development)  in  which  the  orientation  was  diametrically  op¬ 
posed  to  his  currently  stated  position.  His  own  chapter  in  that  book,  "Social  class 
and  verbal  learning,"  is  a  model  of  clear  and  careful  exposition  of  his  own  and 
others’  work  in  this  complex  field  (and,  incidentally,  is  quite  divergent  in  orienta¬ 
tion  and  conclusion  from  his  HER  article).  I  am  publishing  this  critique  because  I 
believe  the  impact  of  Jensen’s  article  was  destructive;  that  it  has  had  negative  im¬ 
plications  for  the  struggle  against  racism  and  for  improvement  of  the  educational 
system.  The  conclusions  he  draws  are,  I  believe,  unwarranted  by  the  existing 
data,  and  reflect  a  consistent  bias  toward  a  racist  hypothesis. 

I  have  a  special  responsibility  to  contribute  to  the  correction  of  the  conclu¬ 
sions  and  their  foundations  for  two  major  reasons:  (1)  my  current  position  as 
President  of  the  Society  for  the  Psychological  Study  of  Social  Issues,  an  organiza¬ 
tion  dedicated  to  careful  evaluation  and  interpretation  of  socially  relevant  data, 
in  the  interests  of  the  best  utilization  of  social  science  information  and  under¬ 
standing  for  the  betterment  of  man  and  his  society;1  and  (*)  my  own  heavy  in¬ 
volvement  in  scientific  and  professional  work  related  to  the  issues  Jensen  raises — 
the  role  of  environment  in  behavior  and  intelligence,  stimulation  of  intellectual 
development,  and  general  compensatory  and  intervention  efforts— -which  has  con¬ 
sistently  led  me  to  quite  opposite  conclusions  from  Jensen’s  about  the  processes 
involved  in  the  acquisition  of  knowledge,  the  functional  dynamics  of  intelligence, 
and  the  severe  limitations  of  a  psychometric  approach  to  the  description  of  in¬ 
tellectual  performance  in  human  populations. 

1  The  opinion*  ex  prewed  here  are  mine,  however,  and  do  not  neceuarily  reflect  the  views  of 
the  organization  or  it*  members. 
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At  the  same  time  that  I  deplore  the  nature,  conclusions,  and  effects  of  Jensen's 
article,  I  support  the  right  of  free  inquiry  into  all  issues,  popular  or  unpopular. 
Arthur  Jensen  has  been  a  consistently  careful  and  dedicated  behavioral  scientist 
who  has  made  substantial  contributions  to  the  study  of  children's  learning,  and 
especially  to  verbal  learning.  In  fact,  it  is  hard  for  one  who  has  followed  and 
read  his  previous  work  to  believe  that  he  wrote  the  HER  article.  One  must 
deplore  and  reject  the  many  ad  hominem  criticisms  to  which  he  has  been  sub¬ 
jected.  There  are  enough  issues  raised  and  arguments  presented  in  his  article  to 
provide  concrete  bases  for  disagreement  and  the  presentation  of  an  alternative 

. jJdittt'Tjf  view.  In  the  critique  which  follows  I  have  attempted  always  to  remain 

on  an  ad  verbum  level. 

An  Invitation  to  Misunderstanding 

Jensen’s  article  takes  the  basic  position  that  intelligence  test  differences  between 
groups — most  particularly  between  black  and  white  groups — are  reflections  of  dif¬ 
ferences  in  genetic  endowment.  Since  the  average  scores  of  blacks  are  rather  con¬ 
sistently  below  the  average  white  scores,  his  conclusion  is  that  these  presumed 
genetic  differences  operate  to  make  blacks  inherently  less  competent.  Contrary  to 
the  impression  given  by  the  mass  media,  Jensen  offers  no  new  data  to  support  this 
position,  but  only  a  reorganization  of  existing  old  data.  (It  is  important  to  re¬ 
member  that  the  data  are  mostly  psychometric  and  not  experimental  or  genetic.) 
He  does  add  some  of  his  own  work  on  associative  versus  conceptual  learning,  on 
the  basis  of  which  he  concludes  that  black  children  are  more  capable  of  concrete 
learning  than  of  learning  by  abstraction.  The  policy  implications  he  derives  from 
this  conclusion  involve  different  curricula  for  black  children  and  different  ex¬ 
pectations  of  their  eventual  intellectual  level.  Jensen  includes  numerous  caveats 
with  respect  to  not  assuming  a  certain  level  on  the  part  of  any  given  individual 
on  the  basis  of  the  known  group  differences,  but  he  does  not  include  any  sug¬ 
gestions  as  to  how  one  can  identify  a  potential  conceptual  thinker  in  early  child¬ 
hood  other  than  by  his  skin  color. 

In  our  present  rather  explosive  social  climate  in  the  United  States,  it  is  not 
surprising  that  the  publication  of  this  argument  and  these  views  by  a  respected 
professor  of  education  with  extensive  experimental  productivity  has  been  met 
by  a  storm  of  emotions  and  rhetoric. 

In  general,  the  published  popular  commentaries  on  the  article  have  accepted 
most  or  all  of  Jensen's  assertions  regarding  intelligence,  many  of  his  statements 
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about  the  measurement  of  intelligence,  most  of  his  genetic  discussion,  and  with 
only  a  few  demurrers,  his  verdict  on  compensatory  education.  Thus,  James  Cass 
in  The  Saturday  Review  states,  "An  impressive  study  of  the  nature  of  intelli¬ 
gence,  its  sources,  and  its  implications  for  school  and  society  was  published  last 
month  in  the  Winter  issue  of  the  Harvard  Educational  Review. . . .’’  While  Cass 
goes  on  to  indicate  that,  "Dr.  Jensen  has  presented  his  case,  but  the  jury  of  his 
professional  peers  is  still  out,"  nevertheless  the  impression  is  created  that  the 
article  is  a  fair  and  lucid  discussion  of  the  issues.  In  fact,  however,  the  article  falls 
into  serious  contradictions  in  a  number  of  places,  and  completely  lacks  a  sophisti¬ 
cated  understanding  of  the  magnificent  complexity  of  environment-organism 
interactions. 

An  important  consequence  of  Jensen’s  article  has  been  to  focus  attention  on  the 
role  of  social  scientists  in  interpreting  behavior.  The  article  has  also  highlighted 
the  implications  of  such  interpretations  for  formulating  social  and  educational 
policy.  The  responsibility  thus  assumed  by  social  scientists  is  a  grave  one.  The 
Society  for  the  Psychological  Study  of  Social  Issues  (SPSS1)  released  a  statement 
about  the  issues  and  arguments  advanced  by  Jensen  which  dealt  in  part  with 
this  matter. 

The  statement  concluded  with  the  assertion  that  the  Council  of  the  Society 

. . .  reaffirms  its  long-held  position  of  support  for  open  inquiry  on  all  aspects  of  human 
behavior.  We  are  concerned  with  establishing  high  standards  of  scientific  inquiry  and  of 
scientific  responsibility.  Included  in  these  standards  must  be  careful  interpretation  of  re¬ 
search  findings,  with  rigorous  attention  to  alternative  explanations.  In  no  area  of  science 
are  these  principles  more  important  than  in  the  study  of  human  behavior,  where  a  variety 
of  social  factors  may  have  large  and  far-reaching  effects.  When  research  has  bearing  on 
social  issues  and  public  policy,  the  scientist  must  examine  the  competing  explanations 
for  his  findings  and  must  exercise  the  greatest  care  in  his  interpretation.  Only  in  this  way 
can  he  minimize  the  possibility  that  others  will  overgeneralize  or  misunderstand  the  so¬ 
cial  implications  of  his  work. 

One  major  aim  of  the  present  article  is  to  evaluate  Jensen’s  report  in  the  con¬ 
text  of  the  foregoing  consideration:  it  is  my  belief  that,  among  other  major 
weaknesses,  Jensen’s  article  did  not  demonstrate  sufficient  cognizance  of  these 
principles,  and  that  the  implications  he  draws,  and  most  particularly  the  practical 
suggestions  he  makes,  go  far  beyond  what  is  warranted  by  the  data  he  presents — 
or  by  our  present  state  of  knowledge  in  these  areas. 

One  of  the  most  forthright  statements  in  this  area  was  made  by  a  geneticist. 
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Dobzhansky.  In  the  context  of  affirming  the  rights  of  scientists  to  free  inquiry  and 
free  expression  of  views  he  stated: 

The  opinions  uttered  by  scientists  are,  however,  prone  to  be  utilized  by  politicians  and 
propagandists  for  purposes  of  their  own.  Is  a  scientist  accountable  for  misuses  of  his  dis- 
coveries  and  utterances?  He  ought  to  be  articulate  enough  at  least  to  disown  such  mis¬ 
uses.  (1968,  p.  119) 

In  exploring  the  implications  of  research  on  racial  differences,  Chicago  his¬ 
torian  Mark  Haller  notes:  "We  should  not  be  so  naive  as  to  believe  that  findings 
on  racial  differences  will  have  no  policy  implications  in  the  major  domestic  issue 
that  now  faces  the  United  States  [1968,  p.  <24  f.j.” 

Losing  Sight  of  the  Individual 

While  Jensen  repeatedly  indicates  that  decisions  about  individuals  should  not  be 
based  on  conclusions  drawn  from  group  data,  the  educational  implications  of  his 
thesis  prevent  the  drawing  of  this  distinction  between  groups  and  individuals. 
Having  developed  the  notion  that  white  and  black  children  tend  to  differ  in  their 
learning  abilities  according  to  particular  parameters,  which  he  designates  Level  I 
(associative,  or  rote  learning)  and  Level  II  (conceptual),  he  then  advocates 
differential  teaching  for  the  two  groups.  Despite  his  statement  that,  ‘The  reality 
of  individual  differences  . . .  need  not  mean  educational  rewards  for  some  chil¬ 
dren  and  frustration  and  defeat  for  others  [p.  117],"  it  is  hard  to  understand 
how  differential  teaching  for  children,  grouped  early  in  life  on  the  basis  of  type 
of  learning  ability  (Level  I  and  Level  II),  can  lead  to  flexibility  of  cognitive  types 
or  teaching  procedures.  Further,  it  would  be  doubtful  that  a  child  taught  con¬ 
sistently  by  associative,  rote  techniques  would  be  able  to  shift  to  a  situation  in 
which  instruction  was  carried  out  by  conceptual  methods.  This  is  a  critical  point 
for  occupational  and  status  advancement,,  inasmuch  as  the  greater  rewards  in  an 
advanced  technological  society  go  with  the  more  conceptual  work.  To  assume 
that  rote-learning  and  conceptual-learning  groups  could  be  maintained  without 
status  attributions  and  implications  as  simply  a  part  of  “diversity  rather  than 
uniformity  of  approaches  and  aims  [p.  117],“  would  imply  a  highly  naive  view 
of  the  social  milieu. 

Jensen  seems  to  equate  his  Level  I  and  Level  II  with  different  learning  styles, 
or  patterns  of  ability,  almost  as  cognitive  styles,  even  while  he  designates  them 
hierarchically  as  I  and  II,  with  the  latter  subsuming  advanced  cognitive  and  con- 


528 


c 


757 


Happenings  on  the  Way  Back  to  the  Forum 

MARTIN  DEUTSCH 


ceptual  abilities.  If  they  were  only  styles,  then  there  would  be  little  reason  to  as¬ 
sume  that  even  the  child  who  learned  scholastic  skills  by  Level  I  methods  (Jen¬ 
sen  believes  that  Level  I  children  can  learn  all  the  basic  scholastic  skills)  could 
not  perhaps  go  on  to  use  those  skills  conceptually  to  solve  other  and  more  com¬ 
plex  problems.  If  Jensen  is  referring  to  cognitive  style,  then  it  is  likely  that  there 
are  more  than  two  styles;  consequently  it  would  be  necessary  to  develop  many 
different  educational  strategies  to  meet  the  needs  of  individual  children.  It  would 
seem  that  the  style  notion  is  introduced  only  to  make  more  palatable  the  lengthy 
prior  argument  of  a  dichotomy  in  learning  ability  (higher  and  lower)  which  de¬ 
mands  differential  educational  oiganization  amounting  to  segregation  on  the 
basis  of  presumed  genetic  inheritance. 

Jensen  completely  neglects  the  failure  of  the  school  system  or  the  larger 
society  to  achieve  mass  success  in  teaching  even  the  basic  scholastic  skills.  His 
lengthy  critique  assumes  that  potential  or  actual  inputs  are  received  by  the  child 
and  that  they  get  through  the  complex  maze  of  environmental  disorientation, 
scholastic  chaos,  and  inadequately  prepared  teachers  to  a  receptive  organism.  In 
essence,  he  fails  to  acknowledge  the  role  of  the  school  environment,  the  com¬ 
plexities  of  the  educational  system,  and  of  the  interpersonal  dysfunctioning  that 
typically  characterizes  the  relationship  of  the  school  administration  to  the  teach¬ 
ing  staff,  the  teaching  staff  to  the  children,  and  inversely,  of  the  children  to  their 
teachers.  At  an  early  age,  children,  often  with  considerable  intuition  and  great 
intelligence,  learn  not  to  cope  with  the  school  situation,  not  to  attend,  not  to  take 
it  seriously.  In  other  words  they  find  it  intellectually  non-stimulating,  non-mo¬ 
tivating,  and  in  circumstances  where  children  and  teachers  come  from  different 
social  class  and  caste  backgrounds,  children  are  likely  to  find  the  interaction  as 
well  as  the  instruction  threatening  to  their  ego  structures  and  personal  identities. 
This  is  true  for  normative  circumstances;  it  is  most  objective  and  descriptive  of 
ghetto  situations. 

As  I  pointed  out  several  years  ago: 

. . .  middle-class  people  who  work  and  teach  across  social-class  lines  often  are  unable  to 
be  aware  of  the  negative  aspects  of  the  middle-class  background  because  of  its  apparent 
superiority  over  the  less  advantageous  background  provided  by  lower-class  life.  We  really 
have  no  external  criterion  for  evaluadng  the  characteristics  of  a  milieu  in  terms  of  how 
well  it  is  designed  to  foster  development;  as  a  result,  we  might  actually  be  measuring  one 
area  of  social  failure  with  the  yardstick  of  social  catastrophe.  (Deutsch,  1967,  pp.  40-41) 

With  the  paucity  of  funds  available  for  so-called  compensatory  education,  we 
hav?  never  really  had  a  national  compensatory  effort.  We  simply  must  face  the 


529 


758 


grim  truth  that  while  we  have  had  social  destruction  and  urban  decay,  our  over¬ 
all  thrust  as  an  organized  society  has  placed  our  major  resources  in  the  arena  of 
war  rather  than  in  the  area  of  improving  general  social  organization,  teacher 
training,  equipment,  school  structures,  and  meaningful  administrative  and  com¬ 
munity  participation.  It  would  be  more  possible  to  supply  both  educational  sys¬ 
tems  and  children  with  relevant  reading  materials  and  the  new  technological 
P*  aids,  as  well  as  with  better  trained  teachers,  and  pre-  and  paraprofessionals  it  our 

priorities  were  reoriented  toward  social  evolution.  All  these  constitute  require¬ 
ments  if  any  real  effort  is  to  be  made  toward  the  enhancement  of  the  intellectual 
growth  of  the  child.  Until  such  an  effort  is  made,  it  is  simply  not  possible  to  ar¬ 
rive  at  a  verdict  as  to  the  efficacy  of  education,  to  say  nothing  of  the  efficacy  of 
compensatory  programs. 

Successful  Environmental  Intervention 

As  part  of  his  general  discounting  of  the  effects  of  compensatory  education  pro¬ 
grams  for  disadvantaged  children,  Jensen  attributes  the  positive  results  obtained 
by  our  Institute  for  Developmental  Studies  demonstration  program  to  the  selec¬ 
tion  of  samples  not  representative  of  a  truly  disadvantaged  population  (p.  gSf). 
He  points  out,  correctly,  that  the  experimental  sample  is  composed  of  children 
whose  parents  volunteered  them  for  the  program.  (Indeed,  can  one  ever  operate 
a  program  for  four-year-olds  living  at  home  unless  their  parents  agree  to  it?) 
He  hypothesizes  that,  “Parents  who  seek  out  a  nursery  school  or  volunteer  their 
children  for  an  experimental  preschool  are  more  apt  to  have  provided  their  chil¬ 
dren  with  a  somewhat  better  environment  than  would  be  typical  for  a  randomly 
selected  group  of  disadvantaged  children  [p.  98]."  He  fortifies  his  assumption  that 
it  it  the  seif  selection  that  makes  the  difference  in  the  Institute  program  by  noting 
some  data  on  the  program  indicating  that  the  experimental  (E)  group  and  the 
self -selection  control  (Css)  group  did  not  differ  significantly  on  Stanford-Binet 

r3Q  at  the  end  of  the  kindergarten  year. 

^  Several  points,  both  general  and  specific,  need  to  be  made  about  this  reasoning 
and  the  data  Jensen  used.  First,  because  we  were  concerned  that  self-selection 
would  result  in  an  atypical  sample,  we  formed  the  Css  group.  This  was  done  by 
selecting  a  larger  group  of  four-year-olds  than  could  be  included  in  the  experi¬ 
mental  program  and  then  randomly  assigning  them  to  experimental  and  control 
groups.  However,  at  the  time  these  groups  became  eligible  for  kindergarten,  a 
second  control  group — Ck — was  selected,  consisting  of  children  coming  to  school 
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for  the  first  time  in  the  kindergarten  year.  On  the  necessarily  gross  social  class 
categorization  measures,  the  groups  do  not  differ  from  each  other 

Lest  the  term  “self-selection”  give  rise  to  a  misunderstanding  about  how  the 
groups  were  constituted,  it  should  be  made  clear  that  the  situation  was  not  one 
in  which  there  was  simply  formal  announcement  that  applications  would  be  con¬ 
sidered.  Rather  doors  were  knocked  on  in  central  ghetto  areas,  school,  church, 
and  social  groups  were  contacted;  posters  were  placed  in  various  community 
shops  and  facilities.  While  intangibles  in  home  atmosphere  necessarily  could  not 
be  measured,  care  was  taken  to  insure  inclusion  only  of  children  whose  fami* 
lies  could  be  classified  at  the  bottom  of  the  socioeconomic  class  (SES)  ladder, 
as  measured  on  the  IDS  10-point  SES  scale  and  subsequently  trichotomized  Index 
(see  The  Disadvantaged  Child,  especially  chapters  15  and  17). 

The  data  Jensen  referred  to  arise  only  from  the  second  group,  or  wave,  which 
was  in  the  Institute's  experimental  program.  It  is  interesting  to  note  that  Jensen 
failed  to  use  the  first  wave  data,  which  demonstrated  significant  differentiation 
in  favor  of  the  experimental  group.  Later  analyses  indicate  that  results  on  that 
second  wave  showed  significant  differences  in  favor  of  the  experimental  group. 


TABLE  1 

Ana! ,  is  of  IQ  Data  for  Four  Waves  of  Experimental,  Self  Selected  Control,  and 
Kindergarten  Control  Groups  in  the  IDS  Experimental  Compensatory 
Education  Program 


Time  of  Test 


Pre-Prekindergarten  Post-Prekindergarten  Post  Kindergarten 


Group 

Stanford - 
Binet 

Peabody 
Picture 
Vocab . 

Stanford • 
Binet 

Peabody 
Picture 
Vocab . 

Stanford - 
Binet 

Peabody 

Picture 

Vocab. 

JV 

N 

N 

E 

274 

92.31 

68.14 

260 

99.17 

81.93 

184 

100.49 

88.14 

Css 

129 

91.37 

65.50 

142* 

92.08 

72.38 

98 

93.17 

8082 

Ck 

— 

— 

— 

180 

90.95 

72.39 

177 

9230 

8182 

*  N'$  differ  because  of  attrition.  A  special  analysis  indicated  that  there  was  no  relationship  be¬ 
tween  attrition  and  IQ  score,  indicating  that  attrition  was  not  selective  in  terms  of  IQ  score. 

*  Increase  in  N's  is  because  only  half  of  the  first  wave  group  was  pretested  to  control  for  possible 
effect  of  pretest  on  posttest.  (There  was  no  effect) 
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(There  was  an  error  in  the  report  of  these  data  in  a  non-scientific,  popular  publi¬ 
cation  by  Powledge,  died  by  Jensen.)  We  have  recently  completed  an  analysis 
in  which  results  of  four  waves  of  experimental  and  control  groups  were  examined. 
These  are  reported  in  Table  i. 

These  data  refer  to  several  waves  or  groups  and  reflect  a  much  more  substan¬ 
tial  N.  They  indicate  that  though  the  E  and  Css  groups  do  not  differ  significantly 
at  the  time  of  pretest  they  do  differ  significantly  at  the  end  of  the  nursery  year 
and  at  the  end  of  the  kindergarten  year.  Thus,  the  program  has  an  effect  inde¬ 
pendent  of  the  self-selection  variable.  In  addition,  the  Css  and  Ck  groups  do  not 
differ  significantly,  either  before  or  after  the  kindergarten  year.  Since  the  Ck 
group  is  randomly  selected  from  entering  kindergarteners  in  the  same  schools  in 
which  the  experimental  classes  are  located,  it  appears  that  the  factor  of  self¬ 
selection  for  the  experimental  program  did  not  produce  a  group  of  subjects  atypi¬ 
cal  of  the  disadvantaged  population  in  the  neighborhood  of  the  school.  There¬ 
fore,  Jensen’s  argument  that  the  E  and  Css  samples  are  not  representative  does 
not  hold. 

Other  test  results  (Lorge-Thomdike,  Illinois  Test  of  Psycholinguistic  Abili¬ 
ties)  on  these  samples  confirm  the  positive  findings  with  respect  to  the  effects  of  a 
longitudinal  enrichment  program.  On  the  data  from  the  Illinois  Tost  of  Psycho- 
linguistic  Abilities  (ITPA),  for  example,  differences  between  E  and  Css  groups 
were  greater  in  the  third  grade  than  at  the  time  of  earlier  testing.  Data  analyses 
reveal  significant  differences  in  favor  of  the  experimental  children  on  the  ITPA 
total  score,  and  on  six  of  the  nine  subtests.  On  the  other  three  subtests,  the  experi¬ 
mental  group  scored  higher,  but  the  differences  were  not  statistically  significant 
(C.  P.  Deutsch  8c  C.  Silfen,  1969).  Analysis  of  results  from  recent  testing  (Spring, 
1969)  with  six  subtests  of  the  revised  longer  ITPA  is  confirining  these  earlier  find¬ 
ings.  It  appears  from  the  subtest  pattern  that  intervention  specifically  may  help 
to  counteract  initial  deficiencies  in  the  auditory  and  vocal  modalities,  thereby  en¬ 
hancing  development  of  verbal  association  and  communication.  In  addition,  recent 
data  from  the  Metropolitan  Reading  Test  indicate  that  reading  scores  of  experi¬ 
mental  children  are  at,  or  above,  national  grade  average  at  the  end  of  third  grade, 
and  are  significantly  different  from  control  group  scores. 

It  would  appear,  at  least  from  the  results  of  the  Institute’s  program,  that  Jen¬ 
sen  has  prematurely  classified  compensatory  education  as  a  failure.  The  findings 
briefly  reported  here  clearly  demonstrate  that  continuous  and  carefully  planned 
intervention  procedures  can  have  a  substantially  positive  influence  on  the  per¬ 
formance  of  disadvantaged  children  and  avoid  the  cumulative  failure  all  too  fre* 
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quently  found.  The  Institute  program  and  data  have  been  used  for  illustration, 
as  I  am  most  familiar  with  them.  However,  there  are  other  effective  compensa¬ 
tory  programs  which  have  been  reported  elsewhere.  Some  of  these  are  discussed 
explicitly  in  the  recent  report  by  the  American  Institutes  for  Research  (1969). 

Long-Term  Programs  Are  Needed 

No  doubt  one  factor  that  led  Jensen  to  an  erroneous  conclusion  is  that  focused 
compensatory  education  for  disadvantaged  children  is  a  quite  recent  develop¬ 
ment,  and  early  reports  of  results  necessarily  came  from  shorter  and  usually  more 
hastily  conceived  and  poorly  handled  programs,  on  both  federal  and  local  levels. 
It  should  come  as  no  surprise  that  children  bom  into  poverty  and  all  it  implies 
cannot  be  rescued  in  an  isolated  summer  or  even  by  a  year  of  a  nonstimulating 
school  program.  When  one  considers  the  magnitude  of  the  problem,  especially 
when  deprivation  is  confounded  by  the  effects  of  discrimination  suffered  by  many 
minority  groups,  it  is  hardly  surprising  that  programs  such  as  summer  Head  Start 
generally  failed  to  have  any  lasting  influence  on  the  lives  of  disadvantaged  chil¬ 
dren.  However,  the  above  data  from  the  Institute's  program,  and  those  from  other 
long-term  efforts,  indicate  that  long-range  enrichment  with  specially  trained 
teachers,  careful  planning  and  supervision,  and  adequate  funding  :an  produce 
positive  effects  on  I  (^scores,  on  specific  language  skills,  and  on  school  achievement 
measures.  Even  though  it  is  not  yet  possible  to  tell  what  the  longer-term  effects 
will  be  (e.g.,  on  high  school  performance  and  on  adult  occupational  status),  the 
current  results  are  encouraging  indeed,  and  a.c  more  than  sufficient  to  reject  the 
blanket  conclusion  that  compensatory  education  has  failed  (if  one  assumes  that 
it  has  ever  really  been  attempted).  On  the  contrary,  what  is  strongly  indicated 
is  the  establishment  of  more  long-range,  com  uing  programs  for  children  from 
the  slums.  Careful  evaluation  of  results  of  varying  programs  will  yield  informa¬ 
tion  as  to  the  best  operative  procedures  and  should  lead  to  more  efficient  and 
more  effective  compensatory  education,  even  in  the  context  of  an  increasingly 
dysfunctional  and  irrelevant  school  system. 

Unfortunately,  Jensen  apparently  has  a  somewhat  idealized  view  of  the  school 
system.  He  says,  "The  interesting  fact  is  that,  despite  all  the  criticisms  that  can 
easily  be  leveled  at  the  educational  system,  the  traditional  forms  of  instruction 
have  actually  worked  quite  well  for  the  majority  of  children  [p.  7]."  This  makes 
Jensen  one  of  the  few‘  professional  observers  who  would  defend  the  cunent 
school  system  and  the  opportunities  it  offers  for  both  specific  skill  development 
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and  more  broadly  defined  intellectual  growth.  He  takes  the  position  that  the 
curriculum  is  organized  in  a  way  that  demands  and  fosters  abstraction,  problem 
solving,  and  concept  formation.  In  actuality,  schools  are  oriented  far  more  to  as¬ 
sociative  or  rote  learning,  as  can  be  seen  in  workbooks  and  sample  lesson  plans, 
as  well  as  in  the  over  structured,  non-creative,  non-responsive  classes  that  typify 
most  of  America's  schools.  For  the  black  ghetto  child,  Korol's  Death  at  an  Early 
Age  is  a  much  more  accurate  tendering  of  the  objective  school  experience.  In 
Lewinian  terms,  one  might  say  that  the  black  ghetto  child's  life  space  and  oppor¬ 
tunity  for  independent  behavior  are  rather  harshly  restricted,  and  in  actuality 
often  reflect  a  behavioral  rendition  of  the  desolate  landscape  of  the  moon. 

Jensen  doubts  that  IQ  can  be  much  affected  by  environmental  means,  other 
than  environmental  effects  in  utero.  Such  a  position  appears  unwarranted,  in 
view  of  lines  of  evidence  from  sources  other  than  the  previously  discussed  reports 
of  positive  effects  of  some  compensatory  education  programs. 

Some  of  the  most  interesting  work  on  the  modifiability  of  intellectual  abilities 
comes  from  studies  of  children  in  Israeli  kibbutzim.  Smilansky  (1964)  reported 
some  of  the  early  data  which  were  also  discussed  in  a  1964  conference.  (For 
a  report  of  the  proceedings  of  the  conference,  see  Hess,  Davis  &  Bloom,  1965.) 
Particularly  dramatic  are  data  showing  changes  in  the  IQs  of  Oriental  children 
after  four  or  more  intensive  years  in  the  kibbutz  nursery.  Bloom  (1969)  refers  to 
findings  that  under  these  conditions  the  IQ  levels  of  Oriental  children  rose  from 
a  mean  of  85  to  a  mean  of  115.  The  direction  of  change,  although  not  its  magni¬ 
tude,  is  consistent  with  the  early  reports  of  Klineberg  (1935)  and  the  later  study 
by  Lee  O951)  which  demonstrated  an  increase  in  the  mean  IQ  of  southern  Ne¬ 
groes  who  migrated  to  the  North.  Both  lines  of  data  indicate  the  role  of  environ¬ 
ment  in  modifying  IQs,  with  the  differential  magnitude  of  change  undoubtedly 
attributable  to  the  very  different  levels  of  fostering  conditions  in  kibbutzim  and 
in  northern  American  cities. 

The  work  of  Feuerstein  (1968)  with  retarded  children  in  Israel  casts  further 
doubt  on  Jensen's  view  that  environment  has  little  effect  after  the  child  is  bom. 
Feuerstein  has  shown  that,  with  adequate  stimulation,  many  children  who  initial¬ 
ly  show  a  low  level  of  functioning  (comparable  to  Jensen’s  Level  I)  can  reach 
a  much  higher  level  of  functioning  (similar  to  Jensen’s  Level  II).  Considering 
Jensen’s  statement  that  he  had  found  ''. . .  no  studies  that  demonstrated  gains  in 
relatively  non-cultural  or  non-verbal  tests  like  Cattell’s  Culture  Fair  Tests  and 
Raven's  Progressive  Matrices  [p.  101],"  it  is  pertinent  to  note  that  one  of  Feuer- 
stein’s  measures  on  which  gains  were  noted  was  the  Raven.  The  magnitude  of 
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gains  reported  by  Feuerstein  and  others  is  so  substantial  that  question  must  be 
raised  as  to  the  even  elementary  adequacy  of  our  own  current  intervention  models. 
In  this  area  it  would  appear  that  Jensen  has  inverted  his  periscope  and  is  looking 
at  the  wrong  answers,  as  well  as  at  the  wrong  questions. 


Extrapolations,  Contradictions,  and  Misinterpretations 

Jensen  relies  very  heavily  (especially  on  pp.  84-87)  upon  the  Coleman  report 
(1966)  to  indicate  that  situational-environmental  factors  are  not  of  essential  im¬ 
portance  tu  school  achievement.  He  refers  to  two  studies — the  only  two  he  char¬ 
acterizes  as  "methodologically  adequate" — of  father  absence.  Both  studies,  he  says, 
indicate  that  the  father  factor  does  not  contribute  independently  to  variance  in 
intelligence  or  scholastic  achievement.  It  seems  somewhat  incredible  that  one  of 
the  two  studies  he  finds  "methodologically  adequate"  is  the  Coleman  report,  inas¬ 
much  as  this  is  one  of  the  most  massively  criticized  reports  issued  in  recent  years, 
with  the  bulk  of  the  criticism  centered  on  its  methodological  inadequacies  (e.g., 
Jencks,  1968). 

One  problem  in  the  Coleman  report  comes  from  the  fact  that  there  was  a  sub¬ 
stantial  differential  response  rate  to  the  questionnaires  on  which  it  is  based.  In 
numerous  categories  there  was  a  return  of  less  than  50%.  In  addition,  the  data 
suffer  from  a  great  unevenness,  as  they  were  gathered  by  means  of  questionnaires 
filled  out  by  school  administrators,  teachers,  and  others  of  varying  levels  of  in¬ 
volvement,  understanding,  and  sophistication.  Most  of  the  questionnaires  were 
sent  and  returned  by  mail,  which  further  added  to  the  differential  return  and 
validity.  In  a  limited  number  of  instances,  the  data  were  gathered  by  untrained 
interviewers  working  with  a  questionnaire  that  was  unfamiliar  to  them  and 
which  demanded  that  they  ask  probing  questions  as  to  reading  material  in  the 
home,  cultural  amenities,  preschool  education,  parents’  education,  child's  self- 
concept,  and  so  on.  It  is  not  my  purpose  here  to  discredit  the  Coleman  report, 
but  only  to  delineate  the  controversy  which  has  surrounded  it,  and  to  which 
Jensen  gives  us  no  clue.  It  is  almost  impossible  to  make  valid  generalizations 
from  the  Coleman  report  which  was  hastily  conducted  and  included  numerous 
methodological  difficulties.  Any  social  scientist  who  chooses  to  use  these  data  in 
support  of  his  position  must  at  least  acknowledge  die  methodological  problems 
and  the  limited  scope  of  the  data.  In  his  use  of  the  Coleman  data,  however,  Jensen 
demonstrates  an  absence  of  understanding  these  limitadons. 
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Jensen  make*  another  fundamental  error  in  equating  social  dan  across  caste 
lines,  as  if  black  middle-class  experience  were  identical  with  white  middle-class 
experience.  Actually,  it  may  take  as  much  as  two  or  three  generations  of  real 
middle-class  status  before  a  black  man  will  be  able  to  have  the  kind  of  socialis¬ 
ing  advantages  that  most  white  people  in  our  society  enjoy  today.  This  means 
that  it  is  impossible  to  verify  or  validate  most  of  the  studies  that  have  been  done 
in  this  area  except  to  look  at  them  as  interesting  operations  in  terms  of  the  first 
encounters  of  social  scientists  with  the  complexity  of  the  human  experience  and 
human  organization. 

In  an  important  review  of  literature,  comparing  the  performance  of  Negroes 
and  whites,  Dreger  and  Miller  (i960)  state  that  it  is  not  enough  to  equate  ethnic 
groups  in  terms  of  social  class  and  economic  variables;  that  there  is  a  caste  as  well 
as  a  class  difference;  that  Negroes,  with  earnings  equal  to  or  better  than  whites, 
will  still  typically  be  prevented  from  living  the  same  kind  of  life.  This  conclusion 
is  stated  in  the  context  of  Dreger  and  Miller’s  explicit  statement  that  they  take  no 
sides  in  the  so-called  traditional  heredity-environment  controversy. 

Citing  both  Coleman  (1966)  and  Kuttner  (1967),  Jensen  claims  that  American 
Indians  are  considerably  more  disadvantaged  than  black  Americans  or  other 
minority  groups  (p.  85).  The  Kuttner  data  did  not  come  from  the  Coleman 
study,  and  therefore  may  or  may  not  be  using  comparable  samples  with  respect 
to  income  and  unemployment  statistics.  What  these  data  basically  indicate  is  a 
greater  degree  of  structured  environmental  deprivation  within  the  Indian  com¬ 
munity  than  within  the  ghetto.  Jensen  says,  ". . .  the  American  Indian  ability  and 
achievement  test  scores  average  about  half  a  standard  deviation  higher  than  the 
scores  of  Negroes  (p.'85]”  and  that  **. . .  differences  were  in  favor  of  the  Indian 
children  on  each  of  the  four  tests  used  by  Coleman:  non-verbal  intelligence,  ver¬ 
bal  intelligence,  reading  comprehension,  and  math  achievement  [p.  85!.]." 
Then  Jensen  submits,  “If  the  environmental  factors  assessed  by  Coleman  ait  the 
major  determinants  of  Negro-white  differences  that  many  social  scientists  have 
claimed  they  are,  it  is  hard  to  see  why  such  factors  should  act  in  reverse  fashion 
in  determining  differences  between  Negroes  and  Indians  . . .  [p.  86]."  Such  a 
question  simply  ignores  the  problem  of  measuring  the  salient  or  operative  vari¬ 
ables  within  any  disadvantageous  situation  and  relating  them  to  criterion  mea¬ 
sures.  What  is  implied  by  the  question  is  that  all  disadvantage  is  essentially  tho 
same,  and  exists  only  in  differing  quantities.  Actually,  of  course,  it  is  impossible 
to  avoid  recognizing  that  there  are  qualitative  differences  between  environments, 
and  that  these  are  probably  highly  relevant  to  any  discussion  of  environment^ 
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havior  relationships.  For  example,  in  superficially  comparing  Indians  and  Ne¬ 
groes,  Jensen  completely  ignores  the  special  conditions  of  American  Indians: 
their  history,  their  current  social  organization,  and  their  schooling.* 

Perhaps  more  important  than  Jensen’s  oversimplification  of  the  Coleman  data, 
or  his  ignoring  evidence  of  success  through  compensatory  education,  is  his  at¬ 
tempt  to  generalize  from  the  classic  heritability  studies.  They  are,  after  all, 
studies  of  Caucasian  children,  especially  separated  twins  or  siblings,  whose  en¬ 
vironmental  variation  is  not  thought  by  scholars  to  be  representative  of  the  general 
population.  To  say  it  bluntly,  Jensen  (and  the  rest  of  us)  have  no''  idea  what  the 
proper  estimates  of  VB,  V*  and  so  forth  are  for  black  people,  and  we  have  only 
very  tentative  guesses  as  to  what  they  are  for  Londoners  and  northern  mid-west 
Americans.  The  estimates  of  heritability,  upon  which  Jensen’s  entire  argument 
depends,  are  only  accurate  if  each  possible  genotypic  child  is  placed  randomly  in 
each  conceivable  environment.  To  approximate  such  a  study,  researchers  must  at 
least  include  black  children  and  a  representative  range  of  environments. 

If  we  take  into  consideration  a  number  of  factors  discussed  on  different  pages 
of  the  article,  we  find  that  Jensen  destroys  his  own  main  argument.  He  explicitly 
states  that  the  median  IQ  difference  between  Negro  and  white  samples  is  15  to 
so  points.  If  we  add  the  8  or  to  points  attributable  to  the  test  situation,  the  few 
'  points  which  Jensen  concedes  can  be  gained  in  compensatory  educadon,  and  the 
addidonal  5  points  which  he  is  willing  to  attribute  to  poor  environments,  we 
find  that  all  statistically  significant  differences  have  been  obliterated.  Jensen 
thereby  leaves  himself  with  no  argument. 

It  is  this  kind  of  conflicting  and  contradictory  reporting  that  makes  it  very  dif¬ 
ficult  to  take  the  Jensen  article  seriously  in  either  scientific  or  logical  terms.  It  is 
tragic,  therefore,  that  its  conclusions  have  been  so  widely  disseminated  by  the 
mass  media. 

Another  example  of  Jensen’s  misinterpretadon  of  his  own  data  is  to  be  found 
on  page  83.  In  his  analysis  of  his  own  table  on  the  prevalence  of  retarded  chil¬ 
dren  by  race  and  SES,  Jensen  says,  "If  environmental  factors  were  mainly  respon¬ 
sible  for  producing  such  differences,  one  should  expect  a  lesser  Negro-white  dis¬ 
crepancy  at  the  upper  SES  levels.”  In  examining  the  table,  if  we  look  at  per¬ 
centage  differences  between  Negroes  and  whites  at  each  SES  level,  we  find  a  dif¬ 
ference  of  t.6%  at  the  highest  SES  level  and  35.1%  at  the  lowest  SES  level.  This 

'For  an  extensive  discussion  of  test  variables  with  respect  to  different  groups  of  subjects,  see 
Deutsch,  M.,  Fishman,  J.,  Kogan,  L.,  North,  R.,  and  Whiteman,  M„  Guidelines  for  testing  minority 
group  children.  Journal  0/  Social  Issues,  1984,  so  (a),  1x9-49. 
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analysis,  based  on  Jensen’s  own  data,  supports  the  environmental  hypothesis. 
However,  he  goes  on  to  discuss  the  issue  as  though  the  table  demonstrated  the 
reverse:  he  is  consistent  with  his  bias  but  not  with  the  data. 

Hefner  (1969)  criticizes  the  logic  of  Jensen's  statement  on  page  83:  “Since  in 
no  category  of  socioeconomic  status  (SES)  are  a  majority  of  children  found  to  be 
retarded  in  the  technical  sense  of  having  an  IQ  below  75,  it  would  be  hard  to 
claim  that  the  degree  of  environmental  deprivation  typically  associated  with 
lower-class  status  could  be  responsible  for  this  degree  of  mental  retardation  [p.  4].“ 
Hefner  suggests  that  the  statement  would  be  equally  logical  if  other  phrases,  such 
as  “found  to  be  undernourished,”  or  "found  to  have  only  one  leg,”  were  substi¬ 
tuted  for  that  on  retardation.  Even  apart  from  this  all-purpose  statement,  how¬ 
ever,  is  the  fact  that  differential  prevalence  of  IQs  below  75  and  the  probability 
that  very  low  IQs  are  associated  with  neuro-biological  deficits  (by  no  means 
necessarily  genetically  determined)  may  have  nothing  at  all  to  do  with  observed 
test  score  differences  in  the  IQ  range  above  75.* 

On  page  6*f„  Jensen  discusses  the  Wheeler  (194s)  data  and  appears  to  say 
that  a  decline  in  IQ  was  observed  in  a  longitudinal  study.  Again,  I  quote  Hefner, 

...  but  in  fact  there  is  only  a  1930  and  a  1940  cross  section.  Thus,  when  he  says  that 
the  'decline  in  IQ  from  age  6  to  16  was  about  the  same  in  1940  (from  103  to  80)  as  in 
>930  (from  95  to  74)/  What  he  really  means  is  that  separate  samples  from  the  group 
which  averaged  95  in  1930  at  age  6,  averaged  80  in  1940  at  age  16 — after  some  years  of 
state  and  Federal  intervention  to  improve  the  environment  of  the  area.  There  is  no 
group  that  ‘declined’  from  103  to  80,  or  from  95  to  74.  (p.  4) 

In  another  seeming  contradiction  (p.  too),  Jensen  states  that  he  would  put 
little  confidence  in  a  single  test  score,  and  especially  if  it  were  a  child’s  first  test 
score;  he  adds  his  limited  confidence  in  the  result  if  the  child  is  from  a  poor 
background  and  of  a  different  race  from  the  examiner.  On  page  108,  Jensen 
points  out  that  educators  should  de-emphasize  IQ  scores  as  a  means  of  assessing 
gains  and  use  mainly  direct  tests  of  the  skills  the  instructional  program  was  in¬ 
tended  to  teach.  Despite  this  cautious  view  of  IQ  tests,  however,  Jensen  gives  us 
too  pages  of  interpretation  of  IQ  test  results  in  terms  of  race,  genetic  determina¬ 
tion,  teaching  methods,  and  general  environmental  influences. 

As  evidence  for  his  conclusion  that  middle-class  white  children  do  better  than 
lower-class  black  children  on  conceptual  (Level  II)  tasks,  Jensen  relies  heavily 

*  Actually,  75  is  an  unusual  cut-off  point  in  the  mental  retardation  literature.  Typically,  68 
or  70  is  used.  The  proportion  of  cates  between  68  and  73  it  not  given  in  Jensen’s  report,  but  is 
usually  substantial. 
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on  a  study  by  Glasman  (1968).'  Jensen  describes  the  results  as  indicating  that 
middle-class  children  do  better  on  recall  of  objects,  which  can  be  clustered  into 
meaningful  categories,  than  do  lower-class  children.  He  relates  this  to  a  previous 
finding  of  his  own  that  SES  differences  are  not  apparent  in  free  recall  of  un¬ 
related  objects.  However,  he  does  not  indicate  if  the  two  samples  were  com¬ 
parable;  he  does  not  even  give  the  age  (s)  of  his  sample.  The  critical  importance 
of  age  is  clear  from  the  report  of  the  Glasman  study,  which  found  no  SES  differ¬ 
ences  between  recall  on  categorized  and  uncategorized  lists  in  kindergarteners, 
while  differences  were  present  for  fourth  and  fifth  grade  children.  Thus,  while 
Jensen  reports  the  Glasman  study  as  a  kind  of  extension  of  his  own  earlier  work, 
and  as  support  for  his  Level  I-Level  II  differentiation,  the  age-related  differences 
would  have  to  be  compared  for  the  two  studies  before  any  conclusions  could  be 
meaningful. 

In  trying  to  explain  his  own  observed  finding  that  Level  I  tasks  correlate  with 
IQ  among  middle-class  children  but  not  among  lower-class  children,  Jensen  pos¬ 
tulates  a  scatter  diagram  of  correlations  within  class  groups.  He  says,  “Since  large 
representative  samples  of  the  entire  school  population  have  not  been  studied  so 
far,  the  exact  form  of  the  correlation  scatter  diagram  has  not  yet  been  well  es¬ 
tablished,  but  the  schematic  portrayal  of  Figure  18  is  what  could  be  most  reason¬ 
ably  hypothesized  on  the  basis  of  several  lines  of  evidence  now  available  [p.  1 13].” 
Since  he  does  not  specify  the  “several  lines  of  evidence  now  available,"  what  he 
has  apparently  done  is  to  construct  two  diagrams  that  would  reflect  his  findings 
without  destroying  his  conclusions.  There  is,  thus,  no  apparently  valid  relationship 
between  the  scattergrams  and  reported  data.  However,  interposing  them  between 
the  stated  finding  of  high  Level  I  task/IQ  correlations  among  middle-class  children, 
and  low  correlations  for  lower-class  children,  and  his  later  statement  thajt  “Level 
I  ability  is  distributed  about  the  same  in  all  social  class  groups,  while  Level  II 
ability  is  distributed  differently  in  lower  and  middle  SES  groups  [p.  114]“ 
might  have  the  effect  of  making  the  already  tired  reader  ignore  the  inconsistency 
of  the  two  statements.4 

Jensen's  postulation  of  Levels  I  and  II — separate  associative  and  conceptual  in¬ 
tellective  processes— cannot  be  seriously  considered  from  a  theoretical  point  of 
view.  If  one  were  to  draw  on  current  intellective  and  behavioral  theories,  there 
would  be  a  basis  for  a  theory  of  intelligence  founded  on  a  total  interpenetration  of 
cognitive  and  associative  levels.  I  would  postulate  further  a  third  level,  which  would 

*The  reader  who  goes  back  to  check  this  should  not  be  confused  by  an  obvious  proofing  error: 
the  captions  for  Figures  18  and  19  are  reversed  in  most  issues,  correctly  placed  in  the  reprints. 
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subsume  the  other  two  and  include  as  well  the  organism’s  own  personal  experiences 
and  history:  its  deprivations  and  reward  systems.  These  systems  embody  as  well  an 
internalize  responsive  network  that  creates  a  self-reinforcing  organismic  individ¬ 
uality,  which  would  constitute  the  psycho-behavioral  level  of  the  self-fulfilling 
prophecy.  (A  fuller  discussion  of  this  construct  is  included  in  a  paper  to  be  pub¬ 
lished  in  the  winter  issue  of  The  Journal  of  Social  Issues.) 


The  Eugenic  Tautology 

In  evaluating  Jensen’s  dual  cognitive  typology  of  intellectual  performance,  it  is 
necessary  to  read  carefully  his  discussion  on  page  1 14.  He  ssfys: 

That  learning  is  necessary  for  Level  II  no  one  doubts,  but  certain  neural  structures  must 
also  be  available  for  Level  II  abilities  to  develop,  and  these  are  conceived  of  as  being 
different  from  the  neural  structures  underlying  Level  I.  The  genedc  factors  involved  in 
each  of  these  types  of  ability  are  presumed  to  have  become  differentially  distributed  in 
the  population  as  a  function  of  social  class,  since  Level  II  has  been  most  important  for 
scholastic  performance  under  the  traditional  methods  of  instruction. 

This  is  perhaps  the  clearest  statement  of  the  position  which  is  fundamental  to 
Jensen’s  total  argument.  It  is  quite  similar  to  Shockley’s  request  to  the  National 
Academy  of  Sciences  (1966)  in  which  he  suggested  that  the  Academy  undertake 
a  major  investigation  of  the  possible  genetic  determinants  of  racial  differences 
in  intelligence.  In  the  Academy's  most  recent  rejection  of  Shockley’s  proposal 
(in  which  Shockley  cited  Jensen’s  HER  article)  Dr.  Frederick  Seitz,  the  Presi¬ 
dent  of  the  National  Academy  of  Sciences,  was  quoted  as  saying,  “It  is  essentially 
impossible  to  do  good  research  in  this  field  as  long  as  there  are  such  great  social 
inequities.’’  Dr.  Seitz  based  his  position  on  the  Academy's  policy  statement  (NAS 
News  Report,  November,  1967),  which  holds  that  it  is  not  clear,  despite  the  tests 
which  have  been  done,  whether  differences  in  intelligence  between  the  black  and 
white  populations  are  genetic  or  environmental  and  that  there  is  no  scientific 
basis  for  supposing  them  to  be  either  one  or  the  other.  Subsequently,  in  an  even 
stronger  statement  clarifying  the  Academy’s  view,  Seitz  said,  “There  is  a  strong 
feeling  within  the  Academy  that  social  inequities  make  it  impossible  to  do  rea¬ 
sonable  scientific  research  in  this  area. ...  In  addition,  the  conduct  of  such  re¬ 
search  at  the  present  would  tend  to  heighten  current  social  tensions  to  a  very 
destructive  degree  [1969,  p.  658].“ 

Jensen’s  later  discussion  of  his  dual  cognitive  typology  of  intellectual  perfor- 
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nuance  (Levels  I  and  II)  is  not  consistent  with  his  earlier  apparent  characteriza¬ 
tion  of  levels  of  abilities  as  “styles."  In  the  statement  on  page  114,  Jensen  assumes 
that  there  are  different  neural  structures  characterizing  Levels  I  and  II  and  that 
there  are  important  genetic  factors  involved  in  determining  these  structures. 
This  is  a  restatement  of  the  old  Galtonian  eugenic  point  of  view,  w^'ch  essential¬ 
ly  hypothesizes  high  positive  correlations  among  social  class,  intelligence,  and 
neural  factors.  The  social  implications  of  this  are  enormous,  obvious,  and  totally 
anti-democratic,  and  would  tend  to  create  a  permanent  caste  society  in  which 
those  of  lower  caste  (mostly  black)  would  be  forever  doomed  by  their  hy¬ 
pothesized  neural  structures  to  remain  in  an  inferior  position,  with  all  that  it  im¬ 
plies  for  future  occupational  attainment  and  the  antecedent  educational  oppor¬ 
tunities. 

The  impossibility  of  linking  genetic  factors  with  racial  factors,  social  factors, 
and  intelligence  is  described  by  Fried  (1968): 

Absolutely  no  study  yet  done  on  a  so-called  racial  sample  of  human  population  ade¬ 
quately  links  intelligence,  potential  ability,  educability  or  even  achievement  to  a  speci¬ 
fiable  set  of  genetic  coordinates  associated  with  any  aggregate  larger  than  a  family  line 
or  perhaps  lineage,  (p.  >>4) 

Scott  (1968)  further  points  out: 

...  the  range  of  human  adaptation  is  so  great  that  it  is  doubtful  whether  population 
differences  on  any  behavioral  test  of  complex  performance  ever  can  be  assigned  to  any 
definite  genetic  basis,  (p.  65) 

I  think  it  is  of  primary  importance  in  this  discussion  that  we  recognize  that 
there  is  no  built-in  correlation  between  IQ  test  measurements  and  the  nature  of 
intelligence.  They  are  quite  different,  and,  unfortunately,  Jensen's  article  con¬ 
tinually  translates  one  into  the  other.  In  spite  of  disclaimers,  he  constantly  uses 
the  terms  interchangeably,  and  the  general  reader  comes  out  with  the  impression 
that  an  IQ  score  and  intelligence  are  synonymous. 

What  Chein  pointed  out  in  1945  is  still  true: 

No  psychologist  has  ever  observed  intelligence;  many  have  observed  intelligent  behavior. 
This  observation  should  be  the  starting  point  of  any  theory  of  intelligence,  but  such  has, 
unfortunately,  not  generally  been  the  case.  (p.  111) 

With  respect  to  intelligence  testing,  it  would  seem  that  we  are  deluding  our¬ 
selves  if  we  believe  that  such  tests  truly  indicate  something  about  capacity  or 
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about  general  learning  ability,  or  that  they  even  reflect  a  child's  current  cog¬ 
nitive  skills,  to  say  nothing  of  predicting  his  potential  skills,  especially  if  facilitat¬ 
ing  stimuli  are  given,  such  as  Blank  (1968),  Feuerstein  (1968),  Caldwell  and  Rich¬ 
mond  (1968),  Deutsch  (1967),  and  others  have  demonstrated. 

IQ  Is  Not  a  Measure  of  Capacity  \ 

Standard  intelligence  tests  measure  essentially  what  children  have  learned,  not\ 
how  well  they  might  learn  something  new.  Intelligence  tests  have  been  con-  y 
structed  within  a  certain  kind  of  society  and  a  certain  kind  of  cultural  milieu,  \ 
basically  white  middle-class  America.  During  a  period  of  dynamic  social  change, 
tests  have  remained  static  and  have  become  increasingly  irrelevant  for  under¬ 
standing  the  nature  and  evolution  of  an  organism's  intellectual  behavior. 

Chein,  later  in  his  important  article  on  the  nature  of  intelligence,  states: 

Psychologists  who  are  keenly  aware  of  the  fallacy  of  reification  with  respect  to  other  con¬ 
cepts  and  even  those  who  have  in  their  discussions  of  intelligence,  often  enough,  verbal¬ 
ized  the  danger  of  hypostatizing  entities  where  none  exist  have,  nonetheless,  tended  to 
ascend  the  ladder  of  abstraction  so  rapidly  that  they  have  often  left  the  fundamental  ob¬ 
servation  far  behind.  (1945,  p.  m) 

Arthur  Jensen  has  committed  this  error  in  his  rapid  ascent  from  test  results 
to  heritability  formulas  for  "intelligence." 

Early  in  the  paper,  Jensen  introduces  the  concept  of  g,  which  designates  the 
theory  of  intelligence  proposed  by  Spearman  (1923).  It  refers  to  the  notion  that 
all  intellectual  activity  partakes  of  a  common,  general  (g)  factor.  Jensen's  sub¬ 
sequent  discussion  of  intelligence  and  intelligence  tests,  including  his  definition 
of  Levels  I  and  II,  is  based  on  the  g  theory:  he  defines  tests  in  terms  of  how  much 
g  loading  they  have,  and  describes  his  Level  II  intellectual  functions  as  g. 

However,  g  represents  only  one  theory  of  intelligence,  among  many  others.  It 
is  by  no  means  a  universally  accepted  concept  among  psychologists  and  others 
who  work  in  this  area.  Yet  from  Jensen's  paper,  the  general  reader  would  never 
know  that  there  are  competing  theories,  several  of  which  are  more  widely  ac¬ 
cepted  and  based  on  more  recent  information  and  data  than  Spearman's. 

Spearman's  theory  stemmed  from  the  early  development  of  factor  analysis. 
Thurstone  subsequently  developed  the  technique  of  multiple  factor  analysis,  and 
from  his  studies  derived  a  multi-factorial  theory  of  intelligence  (1938).  Thurs- 
tone's  theory  regarded  intelligence  as  being  composed  of  a  number  of  different 
factors,  which  did  not  have  to  bear  any  specific  relationship  to  each  other.  While 
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Thurstonc  allowed  for  the  potential  existence  of  g  as  a  structural  sub-strate,  it 
was  not  an  intrinsic  part  of  his  theory. 

A  prime  example  of  the  later  development  of  theories  of  intelligence  based 
on  factor  analysis  is  Guilford’s  theory  of  the  structure  of  intelligence  (1959, 
1967).  This  theory  is  the  culmination  of  many  years  of  work  in  the  area  by 
Guilford  and  his  associates.  The  picture  of  intelligence  generated  is  a  multi¬ 
factorial,  multi-faceted  one  that  Guilford  believes  is  reflective  of  the  actual  com¬ 
plexity  of  human  beings.  He  says: 

There  are  many  individuals  who  long  for  the  good  old  days  of  simplicity,  when  we  got 
along  with  one  unanalyzed  intelligence.  Simplicity  certainly  has  its  appeal.  But  human 
nature  is  exceedingly  complex,  and  we  may  as  well  face  that  fact _ Humanity's  peace¬ 

ful  pursuit  of  happiness  depends  upon  our  control  of  nature  and  of  our  own  behavior; 
and  this,  in  turn,  depends  upon  understanding  ourselves,  including  our  intellectual  re¬ 
sources.  0959*  P-479) 

In  addition  to  these  factorial  theories  of  intelligence,  there  are  various  theories 
which  derive  from  different  lines  of  development.  For  example,  Piaget’s  theory 
of  intelligence  derives  from  a  developmental  analysis  of  children's  thinking 
(1952).  One  hallmark  of  the  theory  is  the  notion  that  intellectual  development  is 
intimately  interwoven  with  the  child’s  experiences:  through  the  dual  processes 
of  assimilation  and  accommodation,  the  child  comes  to  know  his  world,  to  incor¬ 
porate  this  knowledge,  and  to  modify  his  understanding  in  terms  of  new  experi¬ 
ences  and  interactions.  Piaget’s  theory  is  a  “stage’’  theory,  in  the  sense  that  levels 
of  development  are  considered  to  be  achieved  in  a  fixed  order,  with  each  level 
building  on  the  previous  one.  Whereas  Jensen’s  notions  of  level  are  categorical 
and  static,  Piaget’s  reflect  the  idea  of  process. 

None  of  these  theories  of  intelligence  has  been  “proven”;  incontrovertible 
data  have  not  been  gathered  to  confirm  any  of  them.  However,  each  of  the 
theories  mentioned  is  as  valid  and  prominent  as  g.  Jensen’s  entire  argument  ap¬ 
pears  to  be  inextricably  linked  with  the  concept  of  g.  Questioning  g  throws  Jensen’s 
whole  line  of  reasoning  into  doubt. 

Chein  (1945)  takes  an  altogether  different  approach  in  describing  intelligence. 
He  states: 

Intelligence  is  an  attribute  of  behavior,  not  an  attribute  of  a  person.  Even  though  we 
may  observe  some  constancy  in  how  intelligently  a  person  acts  in  different  situations,  we 
may,  on  this  basis,  speak  of  the  person's  characteristic  behaviors  and  not  of  a  genuine 
attribute  of  the  person,  (p.  1 19) 
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Jensen’s  failure  to  discuss  other  theories  of  intelligence  and  the  lack  of  any  ex¬ 
plication  of  his  reasons  for  preferring  the  g  theory  is  consistent  with  his  unex¬ 
plained  selectivity  of  studies,  theories,  and  literature  throughout  the  article.  Thus, 
in  his  brief  discussion  of  the  potential  effects  of  pre-  and  paranatal  variables  on 
later  development,  Jensen  refers  to  the  studies  by  Stott  (1960,  1966),  but  ignores 
the  massive  work  in  the  area  by,  e.g.,  Pasamanick  and  Knobloch  and  their  asso¬ 
ciates  (1967,  1969).  The  fact  that  Stott  allows  for  a  genetic  hypothesis,  while  the 
other  investigators  interpret  their  findings  in  social-environmental  terms,  un¬ 
doubtedly  is  a  factor  in  Jensens  preference.  At  the  same  time,  the  body  of  work 
of  the  others  is  so  substantial  that  it  can  hardly  be  ignored  in  any  discussion  of 
this  area. 

Briefly,  the  Pasamanick-Knobloch  group  found  a  relationship  between  the  so¬ 
cioeconomic  level  of  the  mother  and  the  incidence  of  pregnancy  and  paranatal 
difficulties,  including  prematurity  (specifically  defined  in  terms  of  birth  weight). 
In  turn,  pregnancy  complications  and  birth  difficulties  are  associated  with  a  high¬ 
er  incidence  of  neonatal  mortality,  morbidity  and  brain  damage,  and  subsequent 
learning  and  behavioral  disorders.  Montagu  (1967)  points  out  that  maternal  nu¬ 
trition,  especially  vitamin  and  protein  intake,  is  one  of  the  variables  heavily  im¬ 
plicated  in  neonatal  birth  weight  (prematurity)  and  condition,  as  well  as  in  the 
other  paranatal  disorders  mentioned.  In  his  discussion,  Montagu  indicates  that 
even  the  nutrition  of  a  child's  grandmother  can  affect  the  child,  since  the  state 
of  the  grandmother's  nutrition  before  and  during  her  pregnancy  would  have  in¬ 
fluenced  the  quality  of  the  mother's  ova  which  were  later  fertilized  The  same 
factors  are  operative  for  prenatal  influences  on  the  tissues  which  gave  rise  to 
the  sperm,  which  subsequently  fertilized  the  ova.  Since  low  SES  women  typically 
have  poorer  nutrition  than  middle-class  women,  social  and  economic  variables  are 
clearly  implicated.  Montagu  does  allow  for  a  potential  genetic  factor  in  sus¬ 
ceptibility  to  the  negative  effects  of  poor  nutritional  status  (i.e.,  not  all  indivi¬ 
duals  or  groups  need  be  equally  adversely  affected  by  the  same  degree  of  nutri¬ 
tional  inadequacy),  but  the  fact  remains  that  such  (possibly  genetic)  differential 
susceptibility  would  be  operative  only  in  interaction  with  (SES-related)  poor 
nutrition. 

Until  such  relationships  are  disproven  (which  seems  unlikely),  it  would  appear 
scientifically  indefensible  to  discard  social  factors  as  major  influences  on  pre-  and 
paranatal  events. 
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Jensen’s  discounting  of  the  importance  of  social  factors  in  this  area  is  yet  an¬ 
other  example  of  his  insufficient  appreciation  of  the  complexity  of  environment 
itself  as  a  variable,  and  of  the  even  greater  complexity  of  organism-environment 
interactions.  In  sections  of  the  article  in  which  he  discards  environmental 
hypotheses  (e.g.,  p.  84f.)  as  a  source  of  group  differences,  Jensen  does  little 
analysis  of  variables  in  the  environment,  but  rather  seems  to  regard  the  environ¬ 
ment  as  a  kind  of  unit.  The  variable  he  does  separate  out  (p.  85)  is  a  social-familial 
one:  "father  absence."  Whereas  in  earlier  writing  (e.g.,  "Social  class  and  verbal 
learning,"  1968),  Jensen  discusses  the  need  for  "task  analyses"  and  attempts  to 
examine  the  differential  verbal  habits  of  different  social  classes,  he  does  not  deal 
with  social  variables  on  this  level  in  his  HER  article.  As  a  result,  what  emerges  is 
a  picture  of  some  social-class  related  holistic  environment  to  which  is  attributed 
only  a  relatively  small  proportion  of  the  variance  of  observed  group  differences. 
There  is  no  consideration  of  a  process  of  interaction  between  an  individual  and 
his  environment. 


Mediators  in  a  Complex  Environment 

An  exploration  of  the  nature  and  effects  of  such  interaction  is  found  in  C. 
Deutsch’s  discussion  of  environment  and  perception  (1968).  Using  perception  as 
an  exemplar  dependent  variable,  she  analyzes  the  history  and  transformations 
of  the  “heredity-environment"  controversies  and  asserts  that,  as  long  as  the 
issue  was  posed  in  such  global  terms,  no  specific  data  could  emerge.  Changing 
the  terms  to  "nature”  and  "nurture,”  however,  opened  the  way  to  specification 
of  influential  variables  and  to  their  hierarchization.  On  the  basis  of  her  analyses 
of  both  theories  and  data,  she  concludes  that  life  conditions— including  current 
social  situations,  past  experiences,  and  cultural  and  socioeconomic  factors— 
influence  fundamental  developmental  processes.  She  hypothesizes  that  these  in¬ 
fluences  operate  through  "mediating  variables,"  which  relate  to  environment  on 
the  one  hand,  and  to  behavior  on  the  other.  Referring  to  work  in  perceptual 
learning  (e.g.,  Gibson  Sc  Gibson,  1955;  E.  Gibson,  1963;  Covington,  1967)  and  to 
sensory  deprivation  experiments  (e.g.,  von  Senden,  193s;  Hebb,  1958),  she  em¬ 
phasizes  the  role  of  the  stimulus  in  learning  and  behavior.  She  suggests  that  the 
conditions  of  life  for  the  individual  are  determinants  of  the  quantity  and  nature 
of  stimuli  to  which  he  is  exposed,  and  that,  therefore,  one  large  class  of  mediat¬ 
ing  variables  includes  the  actual  stimuli  which  impinge  on  the  individual. 
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These  stimulus  theories  are  consistent  with  a  notion  of  modifiability  of  per* 
ception,  as  a  result  of  particular  stimulus  presentations.  From  this  point,  Deutsch 
draws  practical  implications  for  the  organization  of  classroom  and  school  mater* 
ials.  Considering  the  prime  importance  of  both  visual  and  auditory  discrimina¬ 
tion  in  early  learning  and  in  the  acquisition  of  foundation  skills,  such  as  read¬ 
ing,  she  believes  that  the  school  learning  process  could  be  greatly  enhanced  by 
appropriate  organization  of  stimuli,  bo  that  the  child  could  be  provided  with  the 
greatest  amount  of  relevant  practice  in  building  his  discrimination  skills.  Slum 
environments,  Deutsch  suggests,  do  not  provide  young  children  with  a  sufficient 
variety  of  stimuli,  and  most  especially  do  not  provide  the  kind  of  figure-ground, 
or  signal-noise  ratio,  which  is  conducive  to  accurate  and  defined  perception.  Also, 
as  compared  with  his  tniddle-class  peer,  the  slum  child  is  less  often  told  the 
names  of  the  objects  and  noises  he  perceives  and,  consequently/  he  is  further 
hampered  in  the  development  of  stable  discrimination  skills. 

Deutsch  believes  that  the  school  situation  can  do  much  to  remedy  whatever 
perceptual  discrimination  deficiencies  the  child  brings  with  him  (providing,  of 
course,  he  is  not  brain  damaged  or  sensorily  impaired).  She  proposes  a  “stimulus 
analysis"  of  classrooms  and  materials  as  a  basis  for  formulating  their  appropriate 
organization  and  construction.  Since  perceptual  processes  play  an  important  role 
in  intelligence  test  performance,  it  is  possible  that  remediable  (and,  according  to 
these  theories,  environmentally  conditioned)  perceptual  difficulties  contribute 
substantially  to  observed  SES  differentials  in  IQ.  Visual  discrimination  is  an  es¬ 
pecially  relevant  factor  in  such  tests  as  the  Raven  Progressive  Matrices,  on  which 
Jensen  places  some  emphasis;  but  he  does  not  consider  perception  or  perceptual 
development  in  his  article.  Neither  does  he  consider  the  kind  of  operational  role 
of  the  environment  and  its  stimuli  which  Deutsch  postulates. 

In  Jensen’s  article,  heredity  is  similarly  seen  as  a  kind  of  global  variable,  but 
one  which  exercises  a  decisive  influence  on  development.  Further,  this  influence 
is  seen  as  predetermined  (from  the  time  of  conception)  and  as  unmodifiable  in  its 
operation.  The  only  kinds  of  interaction  allowed  for  in  Jensen's  system  are 
epistasis  (interaction  betv  *en  genes)  and  the  rather  simple  type  of  interaction 
exemplified  by  the  attainment  of  height:  the  limit  is  set  genetically,  but  factors 
such  as  nutrition  and  illness  can  prevent  an  individual  from  attaining  his  maxi¬ 
mum  stature.  The  implication  of  this  position  is  that  nature  is  unmodifiable,  since 
it  is  considered  as  intrinsic  to  the  individual.  This  simply  means  that  people  are 
locked  into  their  individual  life  cages  by  their  genetic  blueprints,  and  environment 
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has  no  influence,  except  perhaps  to  interfere  with  the  achievement  of  one’s  full 
genetic  potential.6 

My  emphasis  in  this  paper  on  environmental  influences  does  not  mean  that  I 
am  discounting  genetic  factors.  It  is  simply  that  they  must  be  seen  as  interacting 
determinants,  rather  than  as  separate  causative  agents,  especially  when  behavior 
is  considered.  For  example,  Hilgard  and  Atkinson  (1967)  explore  the  issue  of  the 
complex  interaction  of  heredity  and  environment,  and  suggest  that  the  methods 
of  genetics  may  be  applicable  to  behavior  as  well  as  to  structure.  They  believe 
that  the  chromosomes  and  genes  must  be  responsible  for  the  inheritance  of 
various  components  of  behavior,  as  they  are  for  inherited  structure.  However,  they 
make  it  clear  that  they  are  referring  to  behavioral  components,  rather  than  to  com¬ 
plex  developed  behaviors.  They  also  point  out  that  some  genes  are  dominant; 
some  recessive;  and  some  are  sex-linked,  so  that  predictions  can  be  made  only  in 
terms  of  statistical  probabilities. 

In  considering  genetic  influence  on  traits,  it  is  important  to  make  the  distinc¬ 
tion  between  genotype  and  phenotype.  As  Gottesman  (1968b)  states: 

Genotype  refers  to  the  totality  of  factors  that  make  up  the  genetic  complement  of  an  in¬ 
dividual.  Phenotype  refers  to  the  totality  of  physically  or  chemically  observable  character¬ 
istics  of  an  individual  that  result  from  the  interaction  of  his  genotype  with  his  environ¬ 
ment.  Environment  must  be  broadly  defined  to  include  not  only  intrauterine  and  post¬ 
natal  conditions  but  also  a  host  of  molecular  factors  within  and  between  the  embryonic 
cells  (Waddington,  1957). 

Different  genotypes  may  have  the  same  phenotype,  and  different  phenotypes  may  be 
displayed  by  the  same  genotypes.  A  lack  of  clarity  is  perpetuated  in  discussions  of  in¬ 
dividual  differences  by  a  failure  to  specify  the  environmental  circumstances  when  de¬ 
scribing  the  phenotype  of  genes.  And  conversely,  the  attribution  of  an  effect  to  an  en¬ 
vironmental  manipulation  may  be  misleading  unless  the  genotype  is  specified,  (p.  29) 

Of  course,  in  humans,  specification  of  the  genotype  is  extremely  difficult,  even 
for  relatively  simple  traits,  since  each  generation  is  so  long,  relatively  few  off¬ 
spring  are  produced,  and  selective,  controlled  breeding  is  not  possible.  It  is  more 

9  As  C.  Deutsch  points  out,  however,  modem  genetics  teaches  that  genic  operation  itself  is  respon¬ 
sive  to  environmental  variation.  For  example,  experiments  show  that  incubating  Drosophila  larvae 
at  one  temperature  will  produce  one  color  of  adult  fruit  fly,  while  incubating  larvae  from  the 
same  genetic  strain  at  a  different  temperature  will  result  in  adult  individuals  of  a  different  color. 
The  environment,  then,  affects  the  biological  attributes  of  the  organism  by  influencing  the  op¬ 
eration  of  the  genes. 

That  the  temperature  has  not  simply  produced  a  genic  mutation  Is  shown  by  the  fact  that 
offspring  of  the  two  sets  of  larvae,  incubated  at  the  same  temperature,  all  develop  into  fruit 
flies  of  the  same  color. 
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possible,  though,  to  develop  analyses  and  methods  of  specifying  environmental 
variables.  As  Gottesman  points  out,  the  more  similar  the  environments,  the 
more  variability  in  traits  can  be  ascribed  to  genetic  factors.  Perhaps  the  best  ap¬ 
proach  to  determining  the  genetic  contribution  to  a  given  trait  would  be  to  de¬ 
scribe  accurately  relevant  environmental  variables  and  then  attempt  to  subject 
the  varying  populations  under  study  to  as  nearly  identical  environments  as  pos¬ 
sible.  Since  this  has  not  been  done,  and  since  Jensen  must  recognize  the  differential 
environmental  milieus  of  different  social  class  and  racial  groups,  it  seems  inescap¬ 
able  that  his  main  thesis  of  genetic  structure  as  the  major  source  of  variance  in 
intelligence  test  score  differences  between  social  class  and  racial  groups  must  be 
rejected  on  that  basis  alone.  In  considering  Jensen's  heritability  formula  in  the 
light  of  these  facts  and  definitions  in  modem  genetics,  Hindi's  (1968)  statement 
is  most  apt: 

Only  when  we  consider  the  number  of  possible  genotypes  and  the  number  of  potential 
environments  that  may  influence  trait  expression  do  we  begin  to  realize  how  narrowly 
limited  is  the  range  of  applicability  for  any  obtained  heritability  measure,  (p.  4a) 

Jensen  relies  heavily  on  kinship  studies,  particularly  twin  studies,  for  his  esti¬ 
mate  of  the  heritability  of  intelligence.  While  twin  studies  represent  a  logical  and 
appealing  approach  to  the  heredity-environment  question,  they  present  several 
serious  methodological  problems.  [For  a  more  complete  discussion  of  these  prob¬ 
lems,  see  Woodworth  (1941),  Essen-Moller  (1963),  and  Vandenberg  (1966).] 

Fuller  and  Thompson  (i960)  point  out  that,  "Methods  of  treating  twin  data 
cover  a  wide  range  of  statistical  procedures,  some  naive  and  others  highly  so¬ 
phisticated  [p.  109]."  Unfortunately,  Jensen's  description  of  his  procedure  does 
not  give  the  reader  sufficient  information  to  determine  into  which  category  his 
method  falls.  He  may  have  used  studies  involving  direct  comparisons  of  mono¬ 
zygotic  and  dizygotic  twins  (a  procedure  to  which  there  are  many  methodological 
objections),  or  he  may  have  used  twin  studies  employing  other  conditions.  He 
stater  only: 

I  have  presented  elsewhere  a  generalized  formula  for  estimating  heritability  from  any 
two  kinship  correlations  where  one  kinship  is  of  a  higher  degree  than  the  other  (Jensen, 
1967a).  I  applied  this  heritability  formula  to  all  correlations  for  monozygotic  and  di¬ 
zygotic  (half  their  genes  in  common)  twins  reported  in  the  literature  and  found  an  av¬ 
erage  heritability  of  .80  for  intelligence  test  scores,  (p.  51) 

It  would  appear  from  this  statement  that  he  lumped  together  twin  studies 
without  reference  to  their  widely  differing  levels  of  methodological  adequacy. 
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Perhaps  the  most  empirically  derived  twin  studies  in  the  literature  on  the 
influence  of  heredity  on  intelligence  are  those  of  identical  twins  reared  apart. 
Jensen  mentions  three  of  the  four  existing  studies.  It  is  interesting  to  note  that 
he  gives  most  attention  to  Burt’s  (1966)  study.  It  contains  the  highest  estimates 
for  heritability  in  this  literature,  and  its  findings  are  not  completely  substantiated 
by  other  studies. 

While  Jensen  mentions  intra-pair  correlations  for  intelligence  test  scores  of 
identical  twins  reared  apart,  he  does  not  examine  the  mean  intra-pair  differences. 
In  examining  these  differences,  summarized  in  Table  t,  we  find  that  the  average 
difference  ranges  from  6  points  (Burt,  1966)  to  14  points  (Shields  &  Gottesman, 
1965).  Gottesman  (1968)  notes  that  at  least  >5%  of  Shield’s  (196a)  sample  of  twins 
reared  apart  (N  =  38)  has  within-pair  IQ  point  differences  of  more  than  16  points 
on  one  of  the  tests.  In  the  studies  cited  in  Table  s  the  maximum  within-pair  dif¬ 
ference  ranges  from  14  to  30  points.  Such  variation  between  co-twins,  often  sig¬ 
nificantly  correlated  with  environmental  differences,  suggests  the  impact  of  en¬ 
vironment  on  IQ  test  scores. 

An  example  of  the  considerable  influence  of  environment  is  seen  in  the  fre¬ 
quently-cited  study  of  identical  twins  reared  apart  by  Newman,  Freeman,  and 
Holzinger  (1937).  In  this  study  it  was  found  that  the  IQ  scores  of  identical  twins 


TABLE  2 

Mean  Intra-Pair  Differences  in  IQ  Test  Scores 


Study 

N 

Tut 

Mean 
Differences 
in  IQ  Points 

Range  of 
Differences 
in  IQ  Points 

Newman,  Freeman  Sc 
Holzinger  (1957) 

19 

Stanford- Binet 

8.2 

1*24 

Shields  <'.362) 

58 

Combined  Score* 

9.8 

0*50 

Shields  (1962)  as 
reported  by 

Mill  Hill 

Vocabulary 

14 

Shields  Ic  Gottesman 

58 

Dominoes 

10 

— 

Juel-NieUen  (1964) 

12 

Wechiler*  Bellevue 

7J* 

1*14 

Burt  (1966) 

85 

StanfordBinet 
(London  Standardization) 

6 

— 

•  Computed  by  P.  Newton 

‘From  Dominoes  and  Mill  Hill  Vocabulary 
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who  were  reared  apart  and  who  were  separated  during  the  first  three  years  of 
life  showed  a  correlation  of  .79  with  educational  advantage.  Bloom  (1964)  an¬ 
alyzed  these  data,  dividing  the  identical  twins  reared  apart  into  two  groups.  In 
one  group  of  1 1  pairs  with  very  similar  educational  environments,  the  rank  order 
correlation  of  IQ  test  scores  was  .91,  in  contrast  with  a  rank  order  correlation  of 
.24  for  the  eight  pairs  of  twins  with  less  similar  educational  environments. 
From  this  analysis,  they  conclude  that, 

...  if  the  identical  twins  are  separated  but  placed  in  very  similar  environments,  it  is 
likely  that  they  will  have  very  similar  intelligence  test  scores,  whereas  if  placed  in  very 
different  environments,  their  intelligence  test  scores  will  be  quite  different.  (1964,  p.  70) 

Using  the  Newman  et  ai  ratings  of  educational  and  social  differences  between 
pairs  of  twins.  Stone  and  Church  (1968)  classified  to  pairs  of  twins  as  having  "laiger 
differences  in  educational  and  social  .advantages’’  (DSEA),  and  nine  pairs  of  twins 
as  having  “smaller  DSEA.”  They  found  that  seven  pairs  of  the  twins  in  the  larger 
DSEA  group  had  IQ  differences  of  to  or  more  points,  while  only  three  pairs  of 
twins  in  this  group  had  IQ  differences  of  less  than  10  points.  In  the  group  with  the 
smaller  DSEA,  all  pairs  of  twins  showed  IQ  differences  of  less  than  to  points.  In  the 
larger  DSEA  group,  four  pairs  of  twins  showed  differences  of  15,  17,  19,  and  24 
IQ  points. 

Results  also  suggestive  of  the  influence  of  environmental  factors  on  IQ  test 
scores  come  from  Juel-Nielsen’s  (1964)  study  of  12  pairs  of  identical  twins  reared 
apart.  Examining  his  results  for  the  seven  pairs  of  twins  who  had  had  differences 
in  educational  experience,  Juel-Nielsen  found  significant  differences  (p  —  .05)  on 
the  following  parts  of  the  Wechsler-Bellevue:  Information,  Digit  Span,  Verbal 
Points,  and  Total  Points.  (Jensen  did  not  cite  this  study  in  his  article.  The  omis¬ 
sion  is  unfortunate,  as  this  study  handles  several  of  the  methodological  difficulties 
present  in  the  other  three  studies  of  this  design.) 

Bloom  (1964)  suggests  that  a  "conservative’’  estimate  of  the  long-term  effect 
of  extreme  environments  may  be  about  20  IQ  points.  In  supporting  this  statement, 
he  notes  that  20  points  was  the  average  difference  for  the  three  pairs  of  identical 
twins  reared  apart  in  the  most  dissimilar  environments  in  the  Newman,  Freeman, 
and  Holzinger  study.  He  also  cites  a  study  by  Sontag  (1958)  in  which  individuals 
changed  as  much  as  20  points  in  what  were  termed  as  "favorable”  and  "unfavor¬ 
able"  environments.  Burks  (1928)  suggested  a  similar  figure  for  the  effect  of  extreme 
environment. 

These  analyses  of  twin  data  indicate  greater  differences  in  intelligence  test  scores 
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between  identical  twins  reared  apart  than  Jensen  acknowledges  in  his  discussion; 
implied  is  a  greater  environmental  contribution  to  the  performance  of  even  the 
most  genetically  similar  individuals. 

As  indicated  at  the  outset,  this  article  could  not  cover  all  the  issues  raised  in 
Jensen’s  lengthy  discussion.  Instead,  it  has  dealt,  to  a  greater  or  lesser  degree, 
with  some  of  the  most  salient  problems  raised,  and  has  pointed  out  and  offered 
corrections  for  a  sampling  of  the  errors  and  inconsistencies  found. 

In  review  of  the  areas  covered,  one  central  thread  seems  to  emerge:  that 
is,  that  Jenson’s  main  omission  is  the  picture  of  a  complex  and  multifaceted 
environment,  with  which  individuals  interact  in  highly  complicated  and  dif¬ 
ferentiated  ways.  Once  that  concept  is  firmly  fixed,  it  would  seem  impossible  to 
hold  a  simplistic  view  of  the  respective  roles  of  heredity  and  environment  in 
influencing  intelligence  test  performance. 

The  burden  of  the  discussion  in  the  present  article  is  the  -necessity  for  looking 
more  closely  at  our  environment  in  order  better  to  understand  the  aspects  which 
most  impinge  on  individuals  and  influence  their  development,  and  in  order  to 
maximize  those  factors  which  exercise  the  most  positive  developmental  influence 
and  to  minimize  the  most  negatively  acting  ones.  This  is  a  tremendous  task,  and 
one  which  could  well  involve  a  large  number  of  social  and  behavioral  scientists. 
For  not  only  will  it  be  necessary  to  develop  the  requisite  knowledge  and  under¬ 
standing;  it  will  also  be  necessary  to  feed  the  new  knowledge  past  the  organiza¬ 
tional  barriers  and  into  the  structures  of  society's  institutions,  most  significantly 
the  school  system.  Wilensky  (1967)  points  up  the  kinds  of  difficulty  to  be  expected: 

So  often  are  accurate  intelligence  (i.e.,  information)  estimates  ignored— whether  in  the 
field  or  in  the  file  of  some  subordinate  department — that  we  might  infer  a  general  rule: 
the  further  we  go  from  data  collection  to  policy  decision,  the  less  knowledge  and  the 
more  error— and  indeed,  standard  treatments  of  intelligence  imply  some  deterioration 
by  stages,  (p.  81) 

Our  society  is  in  a  very  critical  state  of  dysfunctioning.  Unlike  Rome,  it  could 
fall  to  a  Carthage,  either  internal  or  external.  The  minds  and  knowledge  of  social 
scientists  can  play  an  enormous  role  in  restructuring  our  social  system  as  mediat¬ 
ed  through  all  human  organisms.  Through  the  socialization  and  education  of 
children  especially,  it  would  seem  that  a  significant  degree  of  saliency  could  be 
reestablished  between  personal  experience  on  the  one  hand,  arid  on  the  other, 
social  evolution  founded  in  the  gathering  of  knowledge  and  its  correct  and 
parsimonious  utilization. 
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Unfortunately,  Jensen’s  article,  through  its  use  by  attorneys  in  some  desegrega¬ 
tion  cases  and  by  some  legislators  with  respect  to  appropriations  bills  (aside 
from  its  overinterpretation  in  public  media),  has  had  a  negative  effect  on  so¬ 
cial  progress:  less  money  for  education  cannot  lead  to  better  education;  casting 
aside  court  desegregation  decisions  cannot  lead  to  greater  social  equality. 

As  Dobzhansky  said  in  the  statement  which  was  quoted  more  fully  at  the  be¬ 
ginning  of  this  paper:  "Is  a  scientist  accountable  for  misuses  of  his  discoveries  and 
utterances?  He  ought  to  be  articulate  enough  at  least  to  disown  such  misuses 
[1968,  p.  1*9]." 

Some  years  ago,  I  wrote  an  article  on  the  concept  of  social  courage,  which  I 
defined  as  an  act  . .  taking  place  in  a  context  of  overt  or  covert  social  intimida¬ 
tion  . . .  [1959,  p.  5*].’’  The  hypothesis  was  advanced  that  the  manifestation 
of  social  courage  would  depend  on  the  relationship  between  inner  conviction 
(with  respect  to  the  issue  around  which  the  act  would  take  place)  and  the  punish¬ 
ment  potential  which  the  act  would  invoke.  It  would  be  in  the  social  and  sci¬ 
entific  interest  if  Arthur  Jensen  would  summon  the  social  courage  necessary  to 
repudiate  the  positions  which  have  been  taken  in  his  name;  and  to  reexamine 
his  thinking,  reevaluate  his  sources  of  information,  reassess  his  argument,  and  re¬ 
tract  his  genetic  conclusions  in  the  light  of  data  about  and  understanding  of  en¬ 
vironmental  factors  with  which  he  was  apparently  not  familiar  at  the  time  he 
wrote  the  article.  In  times  of  serious  social  crisis,  when  the  barriers  to  social 
change  are  so  enormous  and  when  young  people  are  venting  such  frustration,  a 
senior  social  scientist’s  manifestation  of  the  courage  to  reformulate  a  well-publi¬ 
cized  opinion  would  be  a  positive  example  of  the  conquering  of  discomfort  by  the 
inner  conviction  of  the  necessity  for  scientific  objectivity.  It  would  be  a  positive  act, 
too,  because  in  the  immense  task  which  social  scientists  have  with  respect  to  our 
changing  social  structure,  gifted  experimentalists  like  Jensen  can  play  important 
roles  in  generating  new  knowledge  about  the  environment  and  the  interactions 
individuals  have  with  it. 
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The  Politics  of  Pronouncement: 
Notes  on  Publishing 
in  the  Social  Sciences 


THOMAS  J.  COTTLE 
Harvard  University 

Focussing  on  the  estranged  reaction  of  individuals  to  scholarly  writings  about 
their  ethnic  groups,  Thomas  Cottle  explores  a  network  of  political  implications 
surrounding  publishing  in  the  social  sciences.  This  network  extends  from  pub • 
lished  content  through  the  act  of  publishing  itself.  He  describes  the  interactions 
of  political  motives,  conceptions  of  the  university,  communication  media,  and  the 
public  to  convey  a  sense  of  the  political  ramifications  of  publishing  in  the  social 
sciences. 


The  journal  closed  on  her  lap.  Erlene  Menter  lay  back  in  her  chair,  her  legs 
stretched  out,  her  eyes  wide  open,  looking  high  into  the  comer  of  the  small 
room  as  if  there  might  be  something  up  there  for  her  to  read.  " They  sure  do 
write  hard  English,"  she  finally  said.  "By  the  time  you  get  around  to  reading  the 
thing,  then  understanding  it,  it  sure  seems  as  though  you’ve  been  on  a  long,  long, 
long  trip.  Now  you  tell  me,  do  you  really  think  any  scientist  or  what  you  call 
doctor,  is  going  to  understand  what  my  life  is  really  like t  Are  you  going  to  tell  me 
that  these  fellows  from  Harvard  with  all  their  books  and  schooling  are  going  to 
Harvard  Educational  Review  Vol.  39  No.  3  Summer  1969 
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have  the  slightest  eye  full  of  this  room,  and  the  kids t  Why,  if  they  saw  this  mess 
they’d  up  and  leave  in  a  minute,  and  you  know  they  would.  The  students,  well, 
they’re  different.  They  come  around  here  with  their  jabbering  and  all,  all  ex- 
cited,  ready  to  make  trouble;  they're  gonna  make  war  on  the  world  if  anybody'd 
give  them  half  a  chance.  They're  like  you.  They  got  these  little  pieces  of 
paper  for  me  to  read  about  housing,  and  bussing  and  welfare  laws.  Some  of  it 
makes  good  sense,  like  they  know  those  rules  about  welfare.  Don’t  you  kid  your¬ 
self  fora  minute.  They  know  those  rules  and  most  of  them  aren’t  even  lawyers." 

To  read  the  essays,  documented  as  they  were  with  the  figures  of  certainty  and 
authenticity,  was  to  be  invaded,  molested,  as  it  were,  swallowed  up  by  the  rough* 
grained  pictures  of  professionals  who,  in  a  funny  way,  had  no  business  being 
there  at  all.  It  was  not  the  explicit  political  position  of  these  articles  that  hurt 
as  much  as  the  sense  that  sacred  proprieties  had  been  ignored.  It  was  as  though 
curfew  laws  had  been  violated  by  the  very  men  who  had  established  them  in  the 
first  place. 

Evidently,  Kathleen  Cavanaugh  had  been  waiting  eagerly  for  my  arrival. 
Though  I  was  on  time,  she  acted  as  if  I’d  kept  her  waiting  three  hours  for  our 
appointment.  She  was  steaming  mad,  more  upset  than  I'd  ever  seen  her,  even 
more  so  than  the  time  we  had  spoken  of  Robert  Kennedy's  death.  That  had  been 
several  months  after  the  assassination.  Her  self-proclaimed  period  of  mourning 
concluded,  a  time  of  uncontrollable  anger  had  overtaken  her.  She  just  didn’t 
know  what  to  do  with  all  that  anger,  and  my  suggestion  that  we  take  a  walk  didn’t 
seem  to  help. 

But  on  this  more  recent  occasion,  the  seventy-three-year-old  widow  was  burn¬ 
ing.  She  was  all  but  ready  to  pounce  on  me  when  I  knocked.  Usually  l  would  see 
her  through  the  glass,  descending  the  long  staircase,  straightening  her  skirt,  just 
as  she  would  reach  the  inside  of  the  door.  This  day,  however,  she  was  peering  out, 
surveying  the  street  as  if  forewarned  of  an  impending  accident. 

"I've  read  it.  That  pack  of  lies.  Who  in  the  name  of  You  Know  Who  gave  you 
something  like  that  to  give  to  m/f  Why  the  nerve  of  those  people.  Say,  Thomas, 
they’re  not  friends  of  yours,  are  they f  That’s  good.  Think  of  that.  Here  I  am 
shooting  my  mouth  off  and  maybe  saying  things  about  your  friends.  But  they’re 
not  at  Harvard?  They  couldn't  bet  That’s  good.  A  man's  got  to  be  real  careful 
saying  those  things.  Why  there’s  not  a  morsel  of  truth  in  that.  Tve  been  alive  on 
this  good  earth  almost  seventy-four  years.  Even  a  woman  doesn’t  go  to  high  school 
learns  something  in  that  time.  You  have  to,  raising  your  children  and  all.  I 
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showed  this  to  the  boys  upstairs.  You  know  I  told  you  I  rent  the  upstairs  to  those 
Harvard  boys.  Well,  they  agreed  with  me.  One  said  he's  read  something  just  the 
other  day  which  says  just  the  opposite.  Now  how's  that  possible?  Either  these  are 
real  facts  or  they’re  make  believe,  and  scientists  don't  make  things  up,  at  least 
the  ones  on  TV  I  see  don't  make  things  up."  We  laughed  at  that. 

Two  women,  anyway,  were  unable  to  discover  in  these  pages  the  truly  valued 
aspects  of  their  lives.  Supposedly  they  were  to  see  themselves  on  the  neatly  print¬ 
ed  page,  but  all  that  emerged  were  tragic  distortions  of  themselves  and  of  their 
worlds.  Somewhere  the  essence  of  their  lives  had  been  lost  in  the  waves  of 
categories,  data  analyses,  and  discussions  of  findings.  Suddenly  there  had  emerged 
on  the  clean,  white  paper  mere  content,  samples,  not  of  people  whom  they  did 
not  know  nor  barely  recognized,  but  of  themselves. 

The  trip  to  Hannah  Brachman's  was  always  interesting.  Travelling  down  Blue 
Hill  Avenue,  the  most  direct  route  to  her  house,  revealed  a  panorama  of  Boston’s 
social  history.  How  many  students  had  come  to  this  area  to  make  their  own 
studies,  and  then  described  their  impressions  of  the  soul  food  stores  alongside  the 
Kosher  butcher  shops  or  the  Mogen  Davids  adorning  the  cement  fronts  of  record 
and  barber  shops.  Everyone  knows  the  "story”  of  blacks  moving  in,  Jews  moving 
out,  and  the  exodus  of  the  young  and  the  affluent  to  Brookline  and  Newton. 

Mrs.  Brachman  was  always  waiting  for  me,  some  food  prepared,  a  neighbor's 
child  reading  in  the  kitchen,  eager  to  make  friends  with  someone  from  a  Uni¬ 
versity.  Our  discussions  usually  centered  on  her  feelings  about  her  family,  Jewish 
writers  and  scholars,  events  in  New  York,  Jerusalem,  and  at  Brandeis.  Always  she 
would  have  words  of  praise  for  the  president  of  Brandeis  and  more  harsh  words 
for  blacks  occupying  buildings  and  claiming  that  the  University’s  name  should  be 
changed.  Mrs.  Brachman’s  loyalties  were  coming  out  more  strongly.  "Who  helped 
ust"  she  would  ask  rhetorically.  "Who  marched  down  Fifth  Avenue  or  sat  in 
buildings  or  made  revolution  for  us?  They  still  don't  dq  anything  for  us." 

As  a  favor,  Mrs.  Brachman  read  a  couple  of  articles  written  by  social  scientists 
on  the  activities  of  Jews  in  the  New  Left  and  the  rather  significant  position  of 
power  they  seemed  to  hove  attained.  We  both  agreed  that  the  pieces  were  written 
from  sympathetic  viewpoints,  the  authors  presumably  remaining  as  objective  as 
possible.  The  data,  I  had  thought,  were  well  collected,  thoughtfully  analysed,  and 
presented  without  bias.  "You  can’t  argue  with  those  numbers.  It’s  hard  to  fight 
that.  It  seems  pretty  obvious."  Soon  her  eyes  moved  away  from  the  pages  of  the 
reprints,  now  wrinkled  and  tom.  "You  know,  not  a  lot  of  people  know  it,  but  the 
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Jews  have  done  a  lot  for  this  country.  When  you  stop  to  think  of  all  the  doctors 
and  lawyers,  all  the  professors,  it’s  really  something.  It's  really  some  accomplish¬ 
ment.  And  look  at  Israel.  Is  that  not  something  extraordinary t  The  fears,  the 
roars.  What  these  people  have  suffered.  From  one  war  right  into  that  trouble. 
What’s  going  to  happen I  What's  going  to  happen 1“ 

Where  in  this  was  the  reality  our  students  wish  us  to  discover  as  they  yank  us 
into  the  world  hoping  that  our  observations  might  be  more  accurate,  our  recom¬ 
mendations  for  change  more  influential?  How  are  we  able  to  differentiate  our  re¬ 
search  intentions  from  our  policy-making  intentions?  And  how  can  we  separate 
our  desire  to  make  science  from  a  publisher’s  or  reader’s  desire  to  make  politics? 

"Whai  about  the  article,  Mrs.  Menterf” 

“Oh  yes.  Well,  I  don’t  care  what  he  says  here.  I  know  about  that  Coleman  re¬ 
port  and  this  report  and  that  report.  You  don’t  need  to  tell  Negroes  about  that 
stuff.  That’s  white  man’s  words  for  white  man's  ears.  When  the  Negro  professors 
start  writing  things,  you’ll  see  a  whole  different  picture.  You  go  out  and  bring  me 
some  of  their  work  and  you’ll  get  a  different  picture.  You'll  get  a  very  different 
picture.” 

Erlene  Menter  knew  full  well  the  contents  of  the  eight  page  article  I  had  asked 
her  to  read.  When  all  the  grammar,  paragraphs,  and  data  had  been  pushed  aside, 
she  saw  a  terrifying  message,  naked  and  bleeding.  She  had  read  eight  pages  about 
black  children  growing  up  in  ghettos,  about  absent  .nales,  the  occurrence  of  incest 
and  the  impact  of  all  this  on  children  and  on  a  race  of  really  not  so  many  people 
who  were  struggling  to  find  a  pattern  that  might  simultaneously  knit  them  to¬ 
gether  and  then,  bounce  them  all  up,  upward  to  where  they  wouldn't  receive 
such  devastating  rebukes  or,  for  that  matter,  such  perplexing  triumphs.  The  mes¬ 
sage  she  got,  was  that  when  this  scientist  ran  his  figures  and  numbers  through  a 
computing  machine,  it  came  out,  as  she  said,  "that  the  Negroes  aren’t  getting 
anywhere  in  particular,  too  fast.” 

Debates  on  the  possibility  of  "value-free”  social  science  are  becoming  increas¬ 
ingly  rare.  Some  social  scientists  believe  that  they  can  make  so-called  “value-free" 
contributions  to  fact  and  theory.  Others  are  sure  that  this  freedom  front  bias  can 
never  be  achieved,  if  due  only  to  the  more  subtle  implications  of  the  very  act  of 
publishing  from  a  position  within  a  university. 

As  effortful  as  each  day  had  become  in  the  eighteen  years  since  Francis  Cava¬ 
naugh  died  of  a  heart  attack  in  the  house  where  she  stilt  lives.  Kathleen  Cava - 
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naugh  fulfilled  her  promise  to  me  by  reading  twenty  rather  trying  pages  on  the 
value  and  belief  systems  of  working-class  Catholic  families.  /  picked  the  piece  es¬ 
pecially  because  we  had  spoken  of  suth  matters  before,  and  because  it  seemed  to 
me,  anyway,  that  the  authors  had  captured  without  obvious  distortion  the  lives 
of  people  "sociologically  similar "  to  Mrs.  Cavanaugh.  I  had  thought  she  would 
immediately  read  of  a  familiar  world,  accurately  presented.  Diligently  and  me¬ 
thodically  she  had  read  the  assignment,  even  taking  rather  copious  notes  on  the 
inside  of  the  telephone  book  in  that  delicate  thin-line  handwriting  of  hers. 

"Are  they  teaching  this  kind  of  stuff  at  your  school,  because  if  they  are  you 
could  sure  do  a  good  thing  for  these  students  by  telling  each  and  every  single  one 
fust  what  we  do  believe.  And  don't  you  let  them  get  away  with  this.  I’ll  bet  you 
those  professors  never  did  speak  with  any  of  those  people  they  write  about.  No 
one  talks  like  that,  unless  he’s  composing  something,  like  a  story  or  poem." 

Kathleen  Cavanaugh  was  profoundly  upset.  The  article  had  portrayed  some¬ 
thing  insidious.  Undeniably,  she  had  felt  betrayed.  It  was  as  though  her  pride 
had  been  extinguished ,  her  very  soul  invaded  and  found  dry  and  hollow.  She 
had  learned  more,  she  would  say  later  on,  from  television  even  though  it  too 
"favors  what  the  rich  people  have  to  say  and  think.  And  buy.”  By  what  had 
seemed  to  me  to  be  an  insightful,  penetrating  glance  at  a  community’s  social  life, 
Mrs.  Cavanaugh  had  been  shot  down,  right  in  her  steps. 

The  implications  of  disseminating  the  research  findings  she  had  read  had  not 
been  lost  on  Mrs.  Brachman,  either. 

"Do  you  know  some  of  the  things  the  students  would  like  to  see  changed  in 
society f‘ 

"Everyone  knows.  Even  in  Washington  they  know.  They  don’t  like  this  war. 
Who  can  like  that  wart  Can  you  imagine  this  business  with  the  boat,  this  Pueblo 
business?  The  kids  don't  like  that,  do  theyt  They  think  it’s  unfair 1  /  can’t  blame 
them.  Why  are  we  fighting  and  spying  and  killingt  Every  night  on  the  television 
that’s  all  you  see.  Tell  me,  >s  it  true  what  l  read,  Jews  are  really  running  these 
college  things t  Maybe  someone  should  tell  them  it  doesn't  look  so  good.  Do  you 
think  it’s  good  for  people  to  read  such  things,  even  though  they  say  it’s  true,  you 
know  who  I  meant  A  lot  of  people  read  articles  like  this,  don’t  theyt" 

It  seems  almost  impossible  to  publish  a  report  that  represents  no  political  bias 
or  implies  no  political  action.  Whatever  our  intention,  whatever  our  assump¬ 
tions  of  how  “value-free”  our  research  can  be,  the  implications  stay  with  us.  Even 
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with  our  modest  intentions  to  "advance  science  or  knowledge,"  the  popular  me¬ 
dia  and  its  readers  stand  ready  to  greet  the  applications  or  the  political  implica¬ 
tions.  What,  in  short,  they  ask,  are  the  products  or  profits  and  the  statements  of 
appropriate  action  to  be  found  in  these  writings?  What  can  I  take  and  use  of 
this?  How  can  it  be  reduced  to  the  solid,  true  laws  of  human  nature  that  these 
scholars  are,  after  all,  supposed  to  be  discovering? 

To  these  questions,  social  scientists  respond  with  troubled  ambivalence.  Pres¬ 
sures  from  many  people  have  been  put  on  academicians  to  derive  with  certainty 
the  state  of  human  nature  and  programs  for  the  upgrading  of  everyone.  Work¬ 
ing  against  this,  naturally,  are  the  "limitations  of  the  art”  as  well  as,  perhaps,  a 
primordial  reluctance  to  explain  mankind,  to  explain  so  much  variance  that 
futures  become  predictable,  presents  explicable,  paste  logical,  and  certainty  guar¬ 
anteed.  There  just  may  be  a  primitive  sense  in  each  of  us  that  will  forever  prevent 
a  total  explanation  or  perfect  experiment.  Yet  if  such  a  sense  exists,  it  may  not  be 
tolerated  by  audiences  demanding  exactitude  in  diagnosis  and  treatment. 

Still,  we  do  little  to  convey  to  these  audiences  the  tentativeness  and  possible 
inaccuracy  of  our  statements.  There  are  those  of  us  who  qualify  their  televised 
pronouncements  with  “we  know  very  little,"  or  “our  science  is  so  young,"  only 
to  proceed  to  deadly  pontification.  Others  advance  the  most  recently  achieved 
knowledge  while  ignoring  the  attendant  responsibility  of  thtir  published  words. 

Recently,  a  young  social  psychologist  bemoaned  the  overnight  success  of  his 
first  book.  He  had  received  letters  from  everywhere,  even  from  soldiers  in  Viet 
Nam,  asking  him  whether  they  could  take  his  teste  and  undergo  his  experiments, 
which  somehow  were  supposed  to  better  their  lives.  What  shocked  the  author, 
really,  was  the  way  people  "could  just  take  over  my  book  and  do  with  it  whatever 
they  wanted."  No  longer  was  he  in  control.  From  even  a  cursory  reading  they 
had  come  away  with  political  and  social  strands  he  himself  barely  recognized. 
Where  he  had  used  data  to  reinforce  hunches,  they  had  clutched  that  date  as 
proof  of  the  book’s  "real"  message.  They  had  skipped  over  the  pages  where  con¬ 
ceptualizations  were  embellished  and  had  rushed  instead  to  the  meaty  parts  from 
which  they  might  take  something  for  themselves.  Now  they  begged  him  to  let 
them  be  a  part  of  his  grand  scheme  for  change  and  success.  There  seemed  to  be 
nothing  in  their  reactions  suggesting  an  appreciation  for  any  intellectual  con¬ 
tribution.  “They  read  that  book  as  though  it  were  a  manual  on  how  to  ice  skate.” 

His  book  was  taken  as  a  manual  because  in  part  the  media  of  popular  com¬ 
munication  cannot  always  tolerate  messages  of  what  intellectuals  think  about, 
work  with,  or,  indeed,  play  with.  Popular  media  cannot  always  permit  the  luxury 
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of  theoretical  reaioning  or  development,  nor  can  they  spend  time  dealing  with 
contributions  to  the  history  of  theory  when  there  are  hard,  cold  facts  to  be  got¬ 
ten  out  and  publicized.  Moreover,  there  must  be  a  splash,  a  glimmer,  a  scintillat¬ 
ing  explosion  in  each  and  every  published  pronouncement  or  it  won't  "catch  on." 
There  must  be  something  that  one  can  hold  in  his  hand,  a  "fistful  of  reality," 
as  Sartre  said. 

The  conflicting  needs  of  scientists  as  against  those  of  their  publishers,  readers 
and,  increasingly,  the  students,  make  it  progressively  more  difficult  to  "get  away 
with”  pure  and  simple  contributions  to  theory  and  methodology.  Despite  the 
many  failures  and  the  flood  of  contradictory  books  and  reports,  much  of  the 
public  remains  loyal  to  the  belief  that  social  scientists  are  experts,  suppliers  of 
the  right  kind  of  knowledge.  In  a  word,  their  expertise  renders  them  "solution- 
ists.”  Their  ideas  cannot  stay  as  ideas,  but  must  be  translated  into  facts  and 
answers.  As  speedily  as  these  ideas  pass  from, the  page  to  the  eye,  they  lose  their 
tentativeness  and  "hunchiness"  and  become  certainty  as  well  as  plans  for  action. 

Erlene  Menter  was  laughing  again,  silting  up  straight  and  pushing  the  journal 
back  across  the  table.  As  it  moved,  she  rotated  it  slightly,  the  letters  now  right 
side  up  for  her.  "Nice  colors  they  use,"  she  said,  staring  at  the  cover  and  fondling 
its  smoothness  as  though  the  outline  of  each  letter  might  stand  up  just  high 
enough  so  that  she  could  touch  it,  then  read  it  with  her  eyes  closed.  She  let  the 
pages  riffle  gently  along  the  tips  of  her  fingers,  then  a  few  times  more.  " The  pa - 
pet's  nice  too.  Not  like  the  newspaper." 

The  article  had  said  as  much  through  its  authoritative,  bookish  appearance  as 
it  had  through  the  statements  on  its  pages. 

Just  as  what  we  study  represents  a  very  real  system  of  values,  so  too  do  the 
"products"  of  our  studies  perpetrate  these  values  and  hold  them  up  as  some  ideal, 
however  temporary.  A  popular  conception  holds  that  in  science,  publication  im¬ 
plies  certainty.  Clearly,  too  much  certainty  is  taken  for  granted.  Among  most 
readers,  even  editors,  scientists  simply  cannot  play  with  idea.  Tentativeness  and 
unsureness  cannot  be  accepted  from  them.  Maybe  that's  why  correlations  too 
often  emerge  as  causation  and  why  summaries  of  findings  get  publicized  as  in- 
pontestible  facts. 

For  Hannah  Brachman,  a  mythic  tradition  of  intellectuolism  and  achievement, 
spirit  and  honor  along  with  suffering,  welled  up  within  the  soul  she  choose « to 
share  with  millions  and  millions  of  people.  The  two  studies  she  had  read  were 
bad  press;  they  could  not  be  denied,  shoved  aside  or  forgotten.  Scientists  teach 
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facts ,  and  the  facts  they  had  taught  her  were  that  Jewish  boys  and  girls  were  being 
disruptive,  causing  problems,  getting  themselves  into  serious  trouble  and  going  to 
jail.  For  her,  science  i~  facts,  undeniable,  incontrovertible  facts.  "When  a  man 
with  such  education,  r.rh  erudition  speaks,  he  knows  what  he's  talking  about. 
Maybe  I’d  like  to  disagree.  To  tell  you  the  truth  I  wish  he  hadn't  written  this.  Or 
maybe  I  wish  you  hadn't  brought  it  to  me.  But  that’s  the  world.  That’s  the  world. 
It  seems  a  shame.” 

Some  people,  naturally,  have  “adopted”  the  findings  of  social  sciences  and 
found  them  valuable  for  their  work  and  for  their  lives.  But  the  day  is  not  yet  here 
when  the  "public”  fully  appreciates  the  playfulness  of  ideas  or  the  fun  and  ex¬ 
citement  of  knowledge.  Not  enough  people  yet  understand  the  little  boy  or  girl, 
free  from  everything  and  everyone,  alone  in  his  room,  deeply  engrossed  in  a  task 
only  angels  dare  understand. 

Surely  there  still  exists  the  popular  conception  of  the  professor  as  the  man  who 
is  "only”  playing.  This  is  the  notion  that  speaks  to  his  lack  of  any  tangible  prod¬ 
uct  or  of  “an  honest  day's  work”  and  concludes  that  the  professor  remains  as 
childishly  occupied  as  the  children  he  teaches. 

This  is  hardly  the  same  view  as  that  held  by  academics  about  the  play¬ 
fulness  of  ideas  inside  the  academy.  The  evolution  of  intellectualism,  just  as  the 
development  of  cognitive  abilities  in  the  child,  brings  cultures  to  the  point 
where  ideas  almost  stand  by  themselves,  unencumbered  by  political  association 
with  some  greater  shared  reality.  Indeed,  the  highest  form  of  thought  permits 
both  the  capacity  to  imagine  the  impossible  or  unreal  and  the  capacity  to  play 
with  ideas,  to  work  with  and  sculpt  them,  even  if  the  final  product  fails  to  yield 
anything  but  joy. 

Now,  as  students  argue  louder  than  ever  before,  only  the  very  elite  can  still 
afford  the  luxury  of  such  playfulness  and  tentativeness.  Only  the  elite  can  dare 
consider  "intellectual  contributions”  sufficient.  And  yet  they  must  be  made. 
Many  students  have  joined  the  public  in  crying  for  political  products  and  not 
playfulness.  And  so,  faculty  members  now  fear  the  end  of  purely  “academic  days” 
as  they  struggle  to  defend  themselves  against  what  they  feel  to  be  an  onslaught  of 
anti-intellectualism,  anti-rationalism,  anti-objectivism  and  anti-science  led  by,  of 
all  people,  their  very  disciples  and  apprentices. 

"Think  of  the  money  spent  trying  to  figure  out  what’s  happening  in  these 
neighborhoods.  That  other  book  you  had  JoAnne  ( her  daughter )  read  was  all 
about  black  folks  in  Baltimore  and  Washington.  Think  of  that.  They  go  all  the 
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way  to  Baltimore  just  to  look  into  their  homes  when  they  could  come  right  here. 
They’re  all  welcome  right  here.  You  tell  them  if  they  want  to  make  some  of  their 
studies,  they  should  come  and  see  me.  Til  tell  them  stories  they  can  write  ten 
books  about,  fifty  books  about  if  their  hands  don't  get  tired  and  those  machines 
of  theirs  don’t  die." 

'7  think  maybe  those  studies  were  done  by  people  who  lived  in  Baltimore  and 
Washington.” 

" Maybe  so.  /  thought  JoAnne  said  something  about  going  all  the  way  down 
there  to  make  their  studies.  You  don’t  hear  anything  about  this  neighborhood, 
'cepting  that  there's  trouble  with  the  welfare  boards  and  those . . .  Man,  they’ve 
got  a  collection  of  people  working  for  them,  you  wouldn’t  believe  your  eyes.  Not 
too  many  of  your  Harvard  folks.  I’ll  bet.’’ 

Two  sorts  of  familiar  political  spectrums,  really,  have  emerged:  the  "horizon¬ 
tal"  scale  to  the  left  and  right  of  moderate  and  the  "vertical”  spectrum  about 
which  our  students  are  teaching  us.  The  “vertical"  scale  extends  from  elite  priv¬ 
ilege  to  disenfranchisement.  Coming  from  a  generation  of  objectivity,  students 
have  long  advocated  total  awareness  of  this  spectrum  but  now  demand  direct 
participation  in  the  lives  of  disenfranchised  and  oppressed  people. 

The  university  model  of  detachment  and  non-involvement  was  seriously  shak¬ 
en  by  the  Civil  Rights  movement  of  the  1950*8.  The  initial  student  involvement 
in  the  lives  of  southern  Negroes  lead  to  their  emphasis  on  political  intervention 
and  on  becoming  implicated.  Sit-ins  quickly  turned  to  voter  registration  and 
redistricting  campaigns.  But  the  intellectuals  remained  a  step  behind,  some  re¬ 
porting  on  the  events  in  the  North  and  South,  many  banging  out  research  doc¬ 
uments  investigating  the  parents,  grandparents,  school  problems,  and  generalized 
psychopathologies  of  student  workers.  Nevertheless,  the  result  for  many  scholars 
was  a  violent  shift  from  playfulness  and  sovereign  academic  goals  to  a  politicize- 
tion  of  their  research  in  a  way  that  would,  as  they  say,  help  mankind.  At  the  very 
least,  this  new  breed  of  social  scientists  was  thinking  about  the  concrete  products 
of  their  enterprises  and  the  implications  these  products  might  have  in  the  politi¬ 
cal  arena.  For  them,  academia  was  a  necessary  home  and  tentativeness  a  neces¬ 
sary  constraint,  but  not  a  way  of  distancing  themselves  from  a  population  for 
whom  they  cared,  and  at  times,  for  whom  they  grieved.  They  wanted  and  needed 
to  be  in  touch. 

JoAnne  Menter  sat  cross-leg?,:?  on  !he  floor ;  two  friends  slouched  on  the  sofa 
listening  to  her  read  sections  fro, a  a  book.  As  she  recited  certain  passages  care- 
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fully  marked  by  her  earlier,  they  all  screamed  with  laughter,  bouncing  up  and 
down  from  their  scattered  positions  on  the  floor  and  furniture.  JoAnne  would 
start  another  passage,  arid  they  would  cackle  and  jabber.  "You  better  believe  it, 
baby.  This  cat  sets  up  right  there  on  the  corner  And  they  would  roar.  I 

couldn’t  help  laugh  myself.  Erlene,  working  about  as  though  she  weren't  paying 
the  four  of  us  any  attention,  showed  by  an  occasional  glance  that  she  would  just 
as  soon  send  all  of  us  maniacs  to  some  institution.  But  she  too  understood. 

As  Civil  Rights  movements  and  now  Vietnam  have  exploded  all  students  out 
of  the  narcissistic  pleasantries  of  psychological  reasoning  into  the  more  profane 
acreage  of  sociology  and  political  or  policy  sciences,  an  implicit  hope  has  de¬ 
veloped  that  social  science  will  not  only  be  "relevant/'  but  chock  full  of  policy 
implications.  Some  scientists  have  responded  directly  by  sitting  on  government 
commissions;  others  respond  less  directly  by  consulting,  a  tenuous  process  in 
which,  almost  rheostatically,  they  may  control  the  amount  of  their  commitment 
and  involvement.  Despite  a  prevalent  anti-intellectualism,  the  contention  per¬ 
sists,  an  almost  spiritual  contention,  that  knowledge  is  power  and  with  it  no 
limits  need  be  set.  Surely  if  we  can  get  to  the  moon,  wc  can  get  to  inner  cities, 
suburbs  and  Appalachia,  southern  Texas  and  Florida.  Nonetheless,  while  some 
scientists  dive  headlong  into  the  explicit  politics  of  their  research,  others  seek  to 
wiggle  out  of  the  politics  of  certainty.  Not  wishing  to  participate  in  intellec- 
tualized  politics  of  confrontation  they  strive  to  keep  their  distance,  if  not  neces¬ 
sarily  their  “disinterestedness."  They  too,  however,  have  become  aware  of  the 
political  implications  of  their  work  and  are,  perhaps,  becoming  aware  of  their 
.  place  in  that  vertical  spectrum. 

Political  self-consciousness  now  has  grown  to  the  point  where  we  recognize 
and  confess  to  the  more  obvious  implications  of  our  printed  statements  and  of 
our  ac.$  of  publishing.  No  one  needs  to  be  told,  for  example,  that  in  such  areas  as 
"race  relations"  debates  in  the  literature  or  disagreements  over  interpretations 
of  data  or  over  the  assessment  of  methodological  steps  have  more  than  a  latent 
political  impact.  This  we  know.  We  have  all  shuddered  a  bit  in  the  last  weeks. 
But  are  we  always  able  or  willing  to  shudder  at  research  pronouncements 
that  do  not  seem  to  us  to  be  so  "touchy" — for  example,  studies  of  working- 
class  Catholics  or  the  activities  of  Jews  in  the  New  Left?  Do  we  shudder,  in  fact, 
from  the  politics  embedded  in  gigantic  volumes  of  theoretical  scripture?  Are  we 
not  now  reading  theoretical  expositions  in  part  for  the  politics  they  might  be¬ 
queathe?  Are  we,  because  of  the  people  who  read  us  and  publish  us,  becoming 
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aware  of  touchiness  and  relevance,  discreteness  and- ethical! ty,  against  a  back* 
drop  which  heretofore  has  been  infrequently  used?  And,  from  all  of  these  issues, 
may  we  ever  again  claim  objectivity,  or  freedom  from  politics  and  from  elitism? 

"Did  the  articles  remind  you  of  anything,  Mrs.  Brachmant" 

" The  articles.  The  articles  tell  me  two  professors,  two  just  like  you,  are  telling 
me  that  this  college  business  is  being  run  by  Jews.  Jewish  boys  and  Jewish  gjrls. 
This  part  I  can't  figure  out  at  all.  What  business  is  it  of  the  girlst  If  they're  going 
to  get  into  trouble,  at  least  it  should  be  the  boys.  What  do  these  girls  know? 
They're  so  young.  They’re  so  small.  Aren’t  they  interested  in  ...  in  ...  in  grow- 
ing  up,  with  homes,  with  wives,  with  husbands,  with  children!  Whafs  it  coming 
to  with  Negroes  fighting  with  the  police,  with  boys  and  girls  in  the  schools  fighting 
with  their  teachers t  They  should  go  without  a  little  bit,  they’d  see  how  you  fight 
with  policemen!’’ 

Some  scholars  now  notice  the  more  subtle  political  strains  which  silently  con* 
tribute  to  the  kinds  of  research  topics  chosen  by  scientists  and  the  kinds  of  re¬ 
search  "acceptable”  to  the  publishing  and  reading  public  While  scientists  need 
not  think  in  these  terms,  no  one  can  doubt  the  fads  and  ritualised  sources  of  in* 
quiry  generated  and  perpetuated  in  the  social  sciences.  In  fact,  they  have  been 
studied.  But  fads  themselves  are  steeped  in  the  juices  of  politics.  Thus,  journals 
and  magazines  propagate  politics  when  they  select  topics  or  writers  whose  ex¬ 
travagant  or  subtle  polemics  go  in  the  proper  direction.  One  finds,  for  example, 
mountains  of  articles  on  inner  dty  schools  but  nary  a  molehill  on  the  problems 
in  suburban  high  schools,  apart  from  drugs,  long  hair,  and  dress  codes.  Then  is 
more  than  one  can  read  on  working-class  patterns  but  surprisingly  little  on  the 
upper  middle  class.  As  someone  said,  a  bit  severely,  perhaps,  to  study  the  work¬ 
ing  class  is  sociology,  to  study  the  rich,  exposd. 

Kathleen  Cavanaugh  pounded  her  fist  on  the  open  pages:  "They're  just  not 
not  going  to  pin  me  down  that  easily: "  JoAnne  Menter,  too,  had  rebuked  the 
characterization  of  "her  people.’’  Her  laughter  hardly  masked  the  poignancy  of 
the  book  and  her  desperate  attempts  to  climb  out  from. under  the  shackles  of 
categories,  divisions  of  populations,  and  conceptualizations  made  by  some  "smart 
guy  who  thinks  he  knows  us  just  ‘cause  he’s  been  to  school  longer  than  us."  As 
much  as  in  their  fight  to  stay  abreast  of  groups,  collectivities,  cultures,  and  hordes 
of  people  they  could  hardly  imagine— even  after  attending  a  giant  rally  for  black 
people  only — Erlcne  Menter  and  her  daughter  fought  hardest  of  all  to  maintain  a 
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single  stretch  of  their  own  being  and  their  own  singular  identities.  "Before  any¬ 
thing  else,”  Jo  Anne  would  say,  "I  am  always  me.  Somebody  told  me  that  God 
exists  in  each  of  us  and  that  we  should  be  proud  just  to  be  ourselves.  So,  I’m 
going  to  be  me,  and  if  people  don’t  like  it. . . ." 

Politicized  students  have  managed  to  convince  many  academia  that  even  if 
they  shy  away  from  research  that  has  explicit  policy  implications  or  from  polemical 
pieces  which  unequivocally  indicate  their  political  persuasion,  the  very  actions 
of  research  and  writing  can  be  deemed  elitist.  Our  concern  for  the  working 
class  or  the  blacks  is  lovely  to  behold,  they  argue,  but  when  we  offer  our  ideas  as 
weighted  as  they  are  by  our  proclaimed  status  they  cannot  help  but  be  blistered 
by  the  dispositions  of  our  enterprises  and  by  the  politia  of  our  lives  and  life 
styles.  Like  air  bubbles,  politia  has  been  pumped  into  the  research  of  people  who 
have  worked  diligently  to  make  sure  none  would  be  found. 

Indeed,  the  day  may  never  come  when  students  succeed  in  pushing  all  schol¬ 
ars  into  what  they  call  reality.  By  reality  they  mean  not  only  that  intellectuals 
should  become  involved,  engaged,  politicized,  but  that  they  should  be  aware  of 
the  politial  electricity  that  illuminates  their  writing  and  acts  to  legitimate  their 
a  use  and  freedom.  Students  argue  that  universities  annot  remain  isolated  un¬ 
less  people  like  Kathleen  Cavanaugh  or  Erlene  Menter  have  a  place;  and  until 
that  time  they  cannot  condone  the  politial  elitism  of  studies  and  offerings 
which,  in  their  very  prose,  protect  and  distance  us  from  those  we  study.  How 
often,  they  ask,  would  we  admit  to  knowing  our  "subjects”  and  "respondents'? 
How  often  do  we  consider  the  pretense  at  objectivity  which  removes  us  from  the 
world  in  which  we  observe  and  write  and  think?  How  often,  they  ask,  do  we  take 
seriously  the  political  positions  from  which  our  writings  unwittingly  take  shape 
and  from  which  policy  statements  ultimately  are  drawn?  And  always  they  throw 
that  word,  “elitism,”  at  us,  in  an  effort  to  extinguish  our  habits  of  playfulness  and 
immodest  indifference.  They  want  us  out  of  our  offices  and  “into  the  world.” 
Many  of  them  want  our  voices  to  come  together  in  what  they  call  a  “new  politics.” 

One  of  many  justifiable  statements  heard  in  rejection  of  assuming  political 
stances  or  of  doing  explicitly  policy-oriented  research  is  that  these  actions  too 
easily  lead  to  governmental  or  societal  restraints  on  research  topia  and  opera- 
turns.  There  is  much  to  fear  if  research  is  uken  over  by  the  constraints  imposed 
by  any  interest  group. 

A  paradoxical  result  of  current  student  focus  oh  the  politia  of  their  professors 
is  that  one  utterance  can  forever— publicly  and  inaccurately — nail  a  faculty  mem- 
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ber  to  one  political  position  just  as  he  dares  to  step  out  of  his  office  and  into  the 
realities  of  a  stratified  society  or  into  what  we  call  "the  field/’  We  have  yet  to 
realize  fully  that  the  profound  political  implications  of  our  work  do  not  lie  on 
the  left-right  political  spectrum  in  which  our  audience  might  stereotype  us,  but 
in  our  witting  or  unwitting  participation  in  that  other  spectrum  which  contains 
poverty,  racism,  disenfranchisement,  and  oppression. 

The  most  telling  sign  of  this  may  be  that  Mrs.  Cavanaugh  and  Mrs.  Menter 
cannot  find  themselves  in  the  articles  they  read.  They  cannot  get  the  picture 
moved  around  so  that  it  includes  them.  At  least  this  is  what  they  say.  For  it  also 
may  be  true  that  the  studies  have  found  them  too  accurately,  too  penetratingly 
and,  as  sensitive  human  beings,  they  must  recoil  from  the  unintended  stabs  and 
stereotyping  of  these  portraits. 

Their  reactions,  therefore,  might  be  what  some  call  "denial.”  But  if  it  is  de¬ 
nial,  it  may  have  something  to  do  with  the  fact  that  the  studies'  portraits  bring 
them  nothing  more  than  reading  materials  from  a  teacher.  Their  reactions  may 
well  be  natural  protection  against  a  hope  that  more  might  come,  that  something 
might  happen.  For  while  we  in  our  debates  over  interpretations  of  data  may  take 
time  out  for  reanalysis,  reevaluation,  or  even  for  play,  they  dare  not  leave  the 
apartments  where  their  children  will  be  raised,  nor  the  houses  where  their  hus- 
bar.  ,  died,  for  even  a  moment  of  truly  fresh  air. 

The  self-insulated  separation,  the  lack  of  sensitivity  to  the  vast  and  subtle 
political  implications  of  our  publications  in  part  come  down  to  our  not  hearing 
the  quiet  phrases  and  the  ritualized  language  forms  which  too  often  go  unno¬ 
ticed.  When  /  left  Mrs.  Brachman  for  the  last  time  she  walked  me  to  the  door 
of  the  apartment,  always  so  neat  and  open  to  guests  and  family.  She  looked  me 
squarely  in  the  eyes  without  shame  and  without  defiance:  "When  you’re  done 
with  your  work  and  you  have  a  little  time  on  your  hands,  you’ll  go  with  your  wife 
and  you'll  get  a  haircut,  and  maybe  you'll  find  some  time  to  come  back  and 
we’ll  talk  a  little.  The  three  of  us.  O.K.V’ 
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Critique  of  Hereditarian 
Accounts  of  “Intelligence” 
and  Contrary  Findings: 

A  Reply  to  Jensen  * 


F.  S.  FEHR 
University  of  Illinois 

The  confounding  of  environmental  and  hereditary  influences  is  a  considerable 
problem  in  estimating  heritability  from  twin  studies.  Fred  S.  Fehr  discusses  this 
problem  and  suggests  two  ways  of  calculating  heritability  which  separate  these 
influences  more  cleanly  than  the  formula  commonly  used.  The  importance  of 
heritability  in  the  determination  of  intelligence  is  considerably  less  than  suggested 
by  Jensen  when  the  effects  of  environmental  variables  are  thus  more  adequately 
controlled. 

"Impenetrability!  That’s  what  I  say.” 

“Would  you  tell  me,  please,"  said  Alice,  “what  that  means?” ....  “I  meant  by  ‘impenetra¬ 
bility’,"  said  Humpty  Dumpty,  “that  we've  had  enough  of  that  subject,  and  it  would  be  just 
as  well  if  you'd  mention  what  you  mean  to  do  next,  as  I  suppose  you  don’t  mean  to  stop 
here  all  the  rest  of  your  life."  (Lewis  Carroll,  Through  the  Looking  Glass,  1873,  Chapter  6) 

The  purpose  of  this  article  is  to  call  attention  to  some  apparently  disregarded 
and/or  overlooked  findings  in  the  frequently  quoted  and  classic  study  of  Newman, 

*  Supported  by  Grant  No.  USPH  NB  07348  from  NIMH. 
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Freeman,  and  Holzinger  (1937),  and  to  provide  findings  derived  from  the  equally 
noted  results  of  a  study  by  Shields  (196a).  These  findings  are  indirectly  contrary 
to  Jensen's  conclusions  (1969)  regarding  the  relationship  of  the  heritability  of 
intelligence1  and  social  class;  they  are  specifically  contrary  to  the  underlying  and 
necessary  assumption  that  individual  differences  in  intelligence  can  largely  (if  not 
almost  entirely)  be  accounted  for  by  hereditary  factors. 


Confounding  of  Variables 

Before  examining  these  data,  several  comments  and  points  are  in  order.  One  fre¬ 
quently  considered  objection  to  correlational  studies  purporting  to  demonstrate 
the  importance  of  heritable,  as  compared  to  environmental,  factors  is  that  both 
factors  are  usually  confounded  in  such  efforts.  This  is  particularly  relevant  in 
comparisons  of  the  estimated  intelligence  of  monozygotic  (MZ)  and  dizygotic  (DZ) 
twins  when  the  twin  pairs  live  from  birth  in  the  same  family  environment.  Thus, 
the  greater  resemblance  of  the  estimated  intelligence  of  MZ  twins  as  compared  to 
DZ  twins  may  be  due  to  the  environment  being  more  similar  for  the  MZ  pain.  That 
it,  the  marked  similarity  of  appearance  of  identical  twins  causes  other  people  to 
treat  them  alike  and  confuse  them  with  one  another.  They  are  often  dressed  alike 
and  treated  as  a  unit  by  their  family  and  friends.  Wilson  (1934)  concluded  that 
both  fraternal  and  identical  twins  share  a  more  similar  environment  than  siblings, 
and  identical  twins  a  more  similar  environment  than  fraternal  twins.  The  finding 
of  greater  similarity  of  environments  for  fraternal  twins  than  for  siblings  has  also 
been  supported  by  Herrman  and  Hogben  (193s). 

Seemingly,  the  significance  of  this  criticism  has  generally  been  little  appreciated. 
However,  when  one  considers  the  minimal  twin  pair  difference  obtained  in  deriving 
the  percent  variance  which  is  purported  to  be  an  estimate  of  heritability,  the  issue 
may  be  placed  in  more  adequate  perspective  for  the  data  to  be  subsequently  pre¬ 
sented  here.  Specifically,  the  mean  difference  between  DZ  twins  reared  together 
has  been  reported  to  be  9.9  points  and  for  MZ  twins  5.9  points  on  the  Binet  IQ  test 
(Newman,  Freeman,  and  Holzinger,  1937).  Coefficients  of  heritability  have  been 
estimated  from  65  to  80  percent  from  these  same  data.  The  point  to  be  emphasized, 

1  Tests  of  intelligence  in  the  present  context  are  referred  to  in  the  spirit  of  HempeTs  thesis  (1965) 
of  liberalised  ope  rati  on  ism,  that  is,  that  tests  as  operations  are  presently  the  most  reliable  indicators 
of  intelligence  and  are  not  necessarily  any  finalised  valid  measure  of  what  some  authors  might 
claim  intelligence  to  consist  of.  Thus,  intelligence  in  this  frame  of  reference  is  indicated  by  widely 
utilised  test  measures. 
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if  not  already  apparent, is that  such  minimal  mean  differences  between  MZ  and  DZ 
twin  pairs  (4  IQ  points  in  this  case)  can  be  accounted  for  equally  well  by  environ¬ 
mental  factors.  To  reiterate,  mean  differences  between  twin  pairs  of  4  IQ  points 
can  be  accounted  for  by  the  fact  that  MZ  twins  share  a  more  similar  environment 
than  do  DZ  twins.  Studies  of  twins  separated  in  early  life  and  reared  apart  would 
seem  to  provide  an  adequate  basis  to  answer  the  aforementioned  criticism.  But  an 
examination  of  these  studies  reveals  both  methodological  difficulties  and  contra¬ 
dictory  findings. 


Methods  of  Analysis 

As  suggested  by  Jensen  (1969),  studies  of  twins  reared  apart  ate  not  only  the 
simplest  means  of  estimating  heritability  coefficients,  but  also  a  methodologically 
more  adequate  means  of  limiting  the  confounding  of  environmental  and  genetic 
factors.  According  to  Jensen  "all  they  (separated  MZ  twins)  have  in  common  are 
their  genes,"  a  point  which  will  receive  attention  shortly.  As  Jensen  also  notes, 
there  are  relatively  few  studies  of  separated  twins.  The  ones  that  are  most  promi¬ 
nently  reported  in  the  literature  are  those  of  Newman,  Freeman,  and  Holtinger 
(1937),  Shields  (196a),  and  Burt  (1966).  With  some  variations,  several  formulas 
have  been  initiated  and/or  derived  from  the  Newman,  Freeman,  and  Holzinger 
study  for  the  estimation  of  heredity  and  environment.  These  include  comparisons 
of  (1)  MZ  and  DZ  twin  pain  reared  in  the  same  environment,  (a)  MZ  reared  in  the 
environment  and  MZ  pain  reared  in  separate  environments,  and  (3)  MZ 
and  DZ  twins  reared  in  separate  environments.  These  will  be  elaborated. 

(1)  MZ  versus  DZ  (same  environment ) 

Most  twin  studies  have  made  comparisons  between  MZ  and  DZ  twins  reared  to¬ 
gether.  In  addition  to  pointing  to  the  relatively  high  correlations  between  MZ  as 
compared  to  DZ  twins,  a  number  of  investigaton  have  utilised  a  formula  (or 
derivatives)  suggested  in  the  Newman,  Freeman,  and  Holzinger  study  (1937).  This 
formula  has  been  used  to  express  the  intrapair  differences  in  terms  of  variance 
(sums  of  squared  deviations  from  the  mean  for  the  pair  divided  by  the  number  of 
pairs).  One  then  calculates  ratios  of  the  variance  observed  in  DZ  twins  (V4)  and 
MZ  twins  (V.).  From  these  are  derived  coefficients  of  heritability  (H)  from  the 
formula: 


H  =  (V4  —  V.)/V, 
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When  H  equals  zero  the  variations  are  considered  to  be  puiely  environmental; 
when  H  equals  i  they  are  purely  genetic,  and  intermediate  values  are  claimed  as 
estimates  of  the  relative  contributions  of  either  heredity  or  environment.  As  already 
noted,  the  coefficients  of  heritability  (H)  turned  out  to  be  65  to  80  percent;  in 
other  words,  roughly  two-thirds  to  four-fifths  of  the  variance  can  be  ascribed  to 
heredity.  This  corresponds  to  the  approximate  correlational  value  of  .90  of  MZ 
twins  frequently  reported  in  the  literature  by  proponents  of  the  genetic  position, 
and  thus  explains  their  claim  that  81  percent  of  the  variance,  the  correlational 
value  squared,  can  be  attributed  to  hereditary  factors.  However,  this  is  only  one 
side  of  the  issue  and,  as  will  be  suggested  here,  a  biased  and  seemingly  incorrect 
one.  This  becomes  evident  in  formula  a. 

(a)  MZ  (same  environment)  versus  MZ  (separated  environment) 

There  is  a  second  apparently  disregarded  and/or  overlooked  formula  suggested 
by  and  utilized  in  the  Newman,  Freeman,  and  Holzinger  study.  Compared  to  the 
assumption  of  comparable  environments  for  MZ  and  DZ  twins  in  the  estimations 
of  H  reported  under  (1)  above,  this  method  consists  of  an  estimate  of  the  impor¬ 
tance  of  environment  (E)  in  which  are  computed  ratios  of  the  variance  of  sepa¬ 
rated  MZ  twin  pairs  (VM )  and  unseparated  MZ  twin  pairs  (Vm  ).  Thus  the 

formula: 

E=  (V  -  V  )/V 

•  ns 

Compared  to  the  quoted  estimate  of  heritability  under  (1)  above,  they  reported  as 
well  the  following  for  the  estimates  of  the  importance  of  environmental  factors  (all 
converted  to  percentage  of  the  total  variance) :  height  >4,  weight  87,  head  width 
58,  Binet  IQ  59,  Otis  IQ  64,  and  Stanford  Achievement  Test  87.  These,  of  course, 
are  considerably  higher  estimates  of  the  importance  of  environment  than  usually 
reported. 

As  further  support  for  this  position,  the  present  author  made  similar  comparisons 
from  the  data  of  Shields  (196s).  Ten  separated  MZ  twins  were  matched  for  sex  and 
age  at  separation  and  compared  with  ten  MZ  twins  living  together.  On  the  Domi¬ 
noes  test  the  mean  difference  was  3.1  (greater  for  the  separated  twins)  and  the  esti¬ 
mate  of  environment  was  7a  percent.  For  the  Mill-Hill  vocabulary  the  mean  differ¬ 
ence  was  1.8  points  and  the  estimate  of  environment  was  6s  percent.  These  values 
thus  compare  favorably  with  those  reported  by  Newman,  Freeman,  and  Holzinger. 

Furthermore,  and  to  add  to  the  possibility  that  these  estimates  of  the  importance 
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of  environment  might  be  even  greater,  separated  identical  twins  are  not  randomly 
placed  in  diverse  environments.  The  selecdon  of  foster  homes  by  agencies  gives 
preferences  to  families  who  have  sufficient  financial  resources  to  adequately  care 
for  the  child  and  who  show  signs  of  intellectual  and  emotional  undemanding  of 
the  child’s  needs  and  the  problems  of  adoption.  Consequently,  separated  MZ  twins 
placed  for  adoption  through  a  professional  agency  are  placed  in  selective  and  rela¬ 
tively  homogeneous  home  environments  as  compared  to  the  diversity  that  would 
result  from  random  placement.  Thus,  the  interpair  MZ  differences  of  S.t  (and,  in¬ 
versely,  the  interpair  correlation  of  .67)  reported  in  the  Newman,  Freeman,  and 
Holzinger  study  for  separated  MZ  twins,  could  be  even  greater  and  thereby  further 
enlarge  the  estimations  of  the  importance  of  environment. 

Moreover,  and  in  addition  to  the  selective  tendencies  of  adoption  agencies,  there 
is  an  even  more  potent  bias  in  the  placement  of  separated  MZ  twins  which  would 
artificially  enhance  the  genetic  estimates  and  lower  the  environmental  ones.  Al¬ 
though  most  studies  do  not  indicate  very  clearly  (if  at  all)  the  nature  of  the  families 
with  whom  the  separated  MZ  twins  are  placed,  the  detailed  work  of  Shields  (196s) 
does  provide  adequate  data  for  the  point  to  be  emphasized  here,  namely,  that 
placement  of  MZ  twins  with  relatives  of  the  family  also  provides  a  more  homogene¬ 
ous  environment  than  that  found  in  the  general  population.  Thus,  as  a  specific 
example,  if  the  mother  of  MZ  twins  retains  one  twin  and  the  second  is  placed  with 
a  maternal  aunt,  certainly  a  greater  similarity  of  child-rearing  practices  would  exist 
between  the  two  than  if  one  twin  had  been  randomly  placed  in  another  home.  Two- 
thirds  of  the  separated  MZ  pain  in  the  Shields  study  were  placed  with  relatives  of 
the  family  in  which  the  MZ  twin  pain  were  bora  Again,  the  inurpair  MZ  difference 
(and,  inversely,  the  interpair  correlation  .77,  Shields)  would  be  even  greater;  and, 
the  alternative  meant  of  deriving  results  from  the  formula  of  E  greater  than  the 
percentages  of  59  and  63  (Newman,  Freeman,  and  Holzinger,  1937)  and  the  6s  and 
7a  percent  estimates  from  the  data  of  Shields  (196s). 

(3)  MZ  and  DZ  ( separate  environment ) 

A  third  formula,  and  a  means  of  limiting  the  confounding  of  genetic  and  environ¬ 
mental  factors  in  the  estimation  of  H,  and  also  a  mediod  recommended  in  the  New¬ 
man,  Freeman,  and  Holzinger  study  (1937)  but  apparently  disregarded  by  subse¬ 
quent  investigators,  is  to  utilize  the  formula  in  (1)  above,  but  with  both  separated 
MZ  and  separated  DZ  twin  pain.  Assuming  the  control  of  such  facton  as  the  cor¬ 
rect  determination  of  zygosity,  age  of  separation,  same-sexed  DZ  pairs,  and  the  ran¬ 
dom  placement  of  the  individual  twins  in  diverse  environments  at  an  early  age,  to 
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name  but  a  few  relevant  methodological  considerations,  a  determination  of  the  con¬ 
tribution  of  H  may  be  more  accurately  assessed.  Unfortunately  the  data  available 
on  separated  DZ  twin  pairs  is  practically  nonexistent.  Jensen  (1968)  reports  that 
the  median  value  for  separated  DZ  twins  is  approximately  .4a  (in  his  graphic  illus¬ 
tration,  page  50).  The  work  of  Erlenmeyer-Kimling  and  Jarvik  (1963)  to  which 
*»nsen  refers  does  not  report  any  such  data.  The  only  study  of  separated  DZ  twins 
known  to  this  author  is  that  of  Shields  (196a).  Of  11  separated  DZ  twin  pairs, 
Shields  reports  scores  on  only  4  pain,  hardly  adequate  data  for  useful  analysis. 

It  is  rather  surprising,  in  view  of  the  long  history  of  the  problem,  the  numerous 
publications  generated,  and  the  specific  recommendation  of  »'re  classic  work  of 
Newman,  Freeman,  and  Holringer  (1937),  that  separated  DZ  and  MZ  twins  have 
never  been  compared.  Supposedly,  separated  DZ  cases  should  be  more  readly  avail¬ 
able  than  MZ  ones. 

(4)  Alternative  Analysis  ( separated  MZ  versus  separated  siblings) 

Whereas  data  obtained  from  separated  DZ  twins  is  either  presently  unavailable  or 
has  escaped  my  attention,  a  substitute  may  be  considered  for  a  reasonable  analysis 
of  the  problem  proposed  by  Newman,  Freeman,  and  Holringer  (1937).  Instead  of 
comparing  separated  MZ  and  separated  DZ  twins  as  a  means  of  estimating  the  H 
coefficient,  and  thereby  controlling  for  confounding  environmental  variables,  a 
similar  although  less  satisfactory  analysis  may  be  computed  between  separated  MZ 
twins  and  separated  siblings.  Of  course,  separated  siblings  do  not  provide  for  the 
most  adequate  analysis  from  the  environmentalist’s  position  since  separated  sib¬ 
lings  of  the  same  family  are  usually  of  different  ages  at  separation,  possibly  of  differ¬ 
ent  sex,  exposed  initially  to  different  family  economic  circumstances,  and  variable 
child-rearing  practices  during  their  early  development,  to  name  a  few  of  the  factors 
that  would  be  less  influential  if  separated  DZ  twins  were  available  for  analysis  in¬ 
stead.  However,  even  this  method  provides  findings  which  are  contrary  to  those 
commonly  quoted  in  support  of  the  hereditarian  position. 

As  in  formula  (1),  the  assumption — although  not  altogether  tenable  as  indicated 
— is  that  MZ  twins  and  siblings  would  have  an  equally  similar  environment  if  sep¬ 
arated  in  early  life  and  that  differences  between  the  separated  pairs  and  the  derived 
variances  could  be  ascribed  to  H.  Thus  in  accordance  with  formula  (1),  the  ratios 
of  the  variance  observed  in  separated  siblings  (V,lbt)  and  separated  MZ  twins  (V,) 
can  be  used  to  estimate  the  coefficient  of  heritability  (H)  from  the  formula: 

H  =  (Vilb.  -  VJ/V** 
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While  these  values  are  not  readily  obtained  from  most  published  studies,  they  may 
be  derived  from  the  following  and  essentially  equivalent  formula  using  the  Fisher 
intraclass  correlation  coefficient  (r):* 

H  s  (rm  —  r(Ua)/(i  —  Tjtki) 

Taking  the  median  value  of  .47  for  the  33  studies  of  separated  siblings  reported 
by  Jensen  (1969),  one  may  arrive  at  H  for  each  of  the  major  studies  involving  sep¬ 
arated  MZ  twins.  The  intelligence  test  correlations  and  estimates  of  H  are  presented 
in  Table  1. 


TABLE  1 

Estimation  of  H  with  Separated  MZ  Twins  and  Separated  Siblings. 


Author 

Type 

Test 

Correlelion  of 
MZPtiu 

Kstimita  ofH 
(ptrctnt  Vtritna) 

Newman*  Freeman, 

Binet  IQ 

*•7 

37*74 

and  Holzinger  (19)7) 

Otis 

•7* 

47*7 

Shields  (1961) 

Mill-Hill  Vocab. 
and  Dominoes 

*77 

Burt  (196Q 

Binet,  Pinter* 
Paterson,  and 
Teacher's  Report 

M 

73* 

Group  Test  (?) 

•77 

Jensen  (igtf) 

Median  Value 

•75 

5*J 

As  can  be  noted  from  a  perusal  of  this  table,  the  estimates  of  "intelligence"  at¬ 
tributable  to  H  range  from  38  to  74  percent,  and  the  median  value  reported  by 
Jensen  equals  51.8  percent.  Similar  estimates  of  H  are  presented  in  Table  t  far 
achievement  test  scores  of  separated  siblings  and  separated  MZ  twins  (derived  from 
tables  of  Burt,  1966).  The  estimates  of  H  ate  generally  quite  small,  and  the  cor- 

*  This  formula  is  bated  on  Jensen's  usage,  where,  unlike  the  Feartoo  product-movement  correla¬ 
tion.  the  inundate  correlation  It  used  at  a  direct  estimate  of  the  proportion  of  the  variance 
vwnf  for  by  H;  and,  consequently,  the  value*  need  not  list  be  squared  at  in  the  formula: 

Hss  <fm-t W/<' -*W- 

The  latter  formula  would  retult  in  lower  H  estimate*  than  provided  in  the  tablet. 

The  intiadatt  correlation  coeBdenu  used  to  estimate  the  various  proportions  of  variance  difer 
from  the  well  known  product  aacaaent  correlation  codfcieats,  although  Jensen  never  make*  this 
distinction  directly.  The  inundate  correlation  was  developed  by  Fisher  and  dearly  described  in 
hit  dastic,  R.  A.  Fisher,  The  Design  of  Experiments  (London:  Oliver-Boyd,  193s). 
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TABLES 

Estimates  of  H  on  Achievement  Tests  with  Separated  MZ  Twins  and 


Separated  Siblings. 

uthor 

Type 

Tut 

Correlations 

MZ  Siblings 

Estimates  of  H 
( percent  of  Variance) 

Buit  (1966) 

Spelling 

•597 

*49 

10,98 

Arithmetic 

.705 

•5* 

3**95 

General 

Attainment 

.*3 

.5*« 

to.46 

Newman,  Freeman, 
and  Holtingcr  (1937) 

Stanford 

Achievement 

•507 

— 

relation  between  separated  siblings  on  the  general  attainment  score  (Burt)  is 
greater  than  that  between  separated  MZ  twins  in  the  Newman,  Freeman,  and  Hoi- 
/inger  study. 

Concluding  Remarks 

Thus,  when  the  effects  of  E  variables  are  more  adequately  controlled,  estimates  of 
the  importance  of  heritability  in  the  determination  of  individual  differences  in 
intelligence  and  academic  success  are  considerably  less  than  suggested  by  Jensen 
(1969).  Moreover,  with  separated  DZ  pairs  instead  of  siblings,  the  estimates  of  H 
could  be  even  less. 

Although  these  findings  are  based  upon  formulas  suggested  in  the  Newman,  Free* 
man,  and  Holzinger  study,  and  especially  the  first  utilized  by  later  investigators  as 
well  (Eysenck  and  Preli,  1951;  and  Osborne,  Gregor,  and  Miele,  1967),  one  potential 
criticism  deserves  elaboration.  The  claim  may  be  forwarded  that  the  correlation  oi 
•47  (Jansen,  1969)  between  separated  siblings  reflects  "largely”  the  importance  of 
genetic  factors  and  thus  confounds  the  estimates  of  H  presented  here.  However,  the 
reported  findings  in.the  literature  are  inconsistent  on  this  point.  For  example,  Free¬ 
man,  Holzinger,  ahd  Mitchell  (19*8)  found  that  siblings  correlated  .15  after  7 
years  of  Reparation  and,  when  foster  homes  of  different  grades  were  considered,  the 
roirelatit^t  between  separated  siblings  was  only  .19.  The  immediate  and  customary 
reply  to  tliese  latter  findings  is  that  potentially  this  relationship  is  still  closer  to  .50 
and  the  discrepant  findings  on  siblings  reared  apart  are  due  to  differences  in  the 
opportunity  to  learn  and/or  to  a  lack  of  exposure  to  equally  stimulating  environ¬ 
ments.  But  this  is  to  beg  the  question.  It  is  to  assume  the  very  point  (that  potentially 
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siblings  correlate  .50)  raised  in  the  question,  that  is,  do  genetic  factors  account  for 
the  similarities  between  related  individuals? 

Another  means  of  sidestepping  findings  contrary  to  the  genetic  position  is  to 
aigue  that  an  intelligence  test  is  not  an  adequate  measure  of  intelligence  or  of  the 
hereditary  predisposition,  potential  intelligence.  But  then  "potential  intelligence" 
requires  definition  and  measurable  operations  other  than  the  tests  commonly  used. 
Moreover,  to  argue  in  this  manner  is  to  be  inconsistent  both  with  regard  to  the 
operational  definition  of  "intelligence"  usually  ascribed  to  and  die  interpretations 
usually  made  from  such  studies. 

In  any  case,  and  regardless  of  the  large  number  of  studies  which  support  the 
genedc  position,  to  the  extent  that  they  are  subject  to  the  methodological  difficulties 
suggested  here,  these  studies  offer  limited  support  to  Jensen's  claims.  In  fact,  the 
findings  reported  here  in  which  these  methodological  difficuldes  have  been  more 
adequately  controlled  are  contrary  to  the  claim  that  individual  differences  in  intelli¬ 
gence  and  academic  success  can  largely  be  attributed  to  hereditary  factors. 

The  conclusion  favoring  the  importance  of  heredity  in  the  determinadon  of  in¬ 
telligence  has  been  with  us  most  perceptively  since  Gallon  (1883)  stated  from  his 
family  study  of  eminence  "that  the  instincts  and  faculties  of  different  men  differ 
almost  as  profoundly  as  animals  in  different  cages  of  the  zoological  gardens."  The 
confounding  of  environmental  and  hereditary  factors  has  been  with  us  equally  long 
and  it  would  seem  that  Gal  ton's  apprehension  was  justifiable: 

*My  fear  is,  that  my  evidence  may  seem  to  prove  too  much,  and  be  discredited  on  that 
account,  as  it  appears  contrary  to  all  experience  that  nurture  should  go  for  so  little.” 
(P-  *4»)- 
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E.  N.  ANDERSON,  JR. 

The  Social  Factors  Have  Been  Ignored 

To  the  Editors: 

Certain  rather  sensationalistic  accounts  in  the  popular  press  directed  my  atten¬ 
tion  to  Arthur  Jedsen’s  article.  The  article  will  no  doubt  receive  comments  from 
persons  more  qualified  than  I  in  psychology,  testing,  and  education.  However,  as 
an  anthropologist,  I  can  raise  some  points  that  may  not  be  mentioned  by  other 
workers. 

Jetuen’s  work  is  based  on  two  assumptions:  i)  IQ  tests  are  a  valid  measure  of 
inherited  intelligence;  t)  blacks  and  whites  represent  biologically  different  races 
— each  more  or  less  homogeneous  within  itself— in  the  United  States.  The  second 
is  diore  obviously  debauble,  yet  Jensen  does  not  discuss  it 
In  any  biological  sense  of  the  word  "population,"  blacks  and  whites  do  not 
constitute  separate  populations  in  the  United  States.  Insofar  as  they  can  be  called 
"races,"  the  term  is  being  used  either  in  a  purely  socially  defined  way,  or  to  refer 
to  certain  superficial  features  (noubly  skin  color,  nose  shape,  hair)  which  may 

•  The  following  correspondence  has  been  selected  by  the  editors  troes  responses  received  coo* 
cerainf  Arthur  R.  Jensen’s,  “How  Much  Can  We  Boost  IQ  and  Scholastic  Achievement?**  (HER, 
Winter,  1969)* 

Harvard  Education*!  RtvUw  VoL  99  No. )  Summer  1969 
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or  may  not  relate  to  other  hereditary  entities.  A  biological  population,  on  the 
other  hand,  is  defined  by  breeding:  its  members  interbreed  with  each  other  more 
frequently  than  they  breed  outside  the  group,  and  there  is  some  sort  of  boundary 
—usually  geographic— separating  them  from  the  out-group.  Therefore  the  mem* 
ben  of  a  population  tend  to  share  genes  with  each  other  more  than  they  do  with 
outsiders.  Essential  to  defining  a  population  is  some  measure  of  who  mates  with 
whom.  Discussion  of  hereditary  statistical  differences  is  meaningful  only  in  the 
context  of  well-defined  populations. 

Blacks  and  whites  do  not  represent  different  populations  in  the  United  States 
— nor  do  poor  whites  and  rich  whites — because  they  do  not  fulfill  these  conditions. 
The  social  labels  are  not  based  on  allocation  to  a  gene  pool.  Many  individuals 
have  been  classed  as  "black”  at  some  time  in  their  lives  and  as  “white”  at  some 
other  time  (as  when  moving  from  an  area  of  light-skinned  people  to  an  area  of 
darker-skinned  ones).  The  frequency  of  "passing"  is  high;  it  has  been  cafrylated 
that  most  American1  wi>h  g?CQf  African  ancestry  are  defined'  as  “whim".1  More 
*  to  the  point,  a  mating  between  a  black  of  one  area  and  a  white  of  the  same  area 
is  usually  more  probable  than  a  mating  between  persons  of  the  same  “race"  but 
of  widely  different  geographic  residence.  (Claims  have  been  made  that  blacks 
and  whites  do  not  often  interbreed.  This  is  clearly  wrong.  In  part  it  may  be  based 
on  some  confusion  between  local  marriage  norms  and  actual  behavior  patterns.) 
Therefore,  to  the  extent  that  IQ  is  inherited,  it  will  be  inherited  within  the  New 
York  population  or  the  Central  Los  Angeles  population  or  whatever  the  geneti¬ 
cally  defined  pool  may  be— not  within  the  black  or  white  races  as  Jensen  uses  the 
terms.  The  fact  that  individuals  in  city  X  have  a  low  IQ  has  very  little  relevance 
(if  any)  to  individuals  of  the  same  “race"  in  city  Y,  whether  or  not  the  IQ,  scores 
are  due  to  heredity,  unless  there  is  extremely  frequent  and  regular  gene  flow  be¬ 
tween  the  cities.  The  policy  implication  is  that  if  IQ  is  indeed  shown  to  be  pri¬ 
marily  inherited  then  we  must  determine  IQs  city  by  city,  area  by  area,  popula¬ 
tion  by  population,  and  educate  accordingly. 

Some  other  things  follow  from  Jensen's  use  of  socially  or  culturally  defined 
groups  as  pseudo-populations.  Scientific  measures  of  heritability  cannot  be  mean¬ 
ingfully  used,  since  they  are  developed  for  use  on  true  populations.  If  a  pseudo¬ 
population  is  defined  by  reference  to  cultural  traits  X,  Y,  and  Z,  then  a  measure 
of  heritability  will  always  turn  up  the  fact  that  traits  X,  Y,  and  Z  are  inherited, 

1  Robert  P.  Stuckert,  “Race  Mixture:  The  African  Ancestry  of  White  Americans, ”  in  Physical 
Anthropology  and  Archeology:  Selected  Retdlnp,  ed.  by  Peter  Hammond,  (Nor  York:  Macmillan, 
•9®f)- 
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because  parents  teach  children.  Language  and  dialect,  bicycle  riding,  drinking 
behavior,  political  party  affiliation  all  correlate  quite  well  between  parents  and 
children.  Jensen's  misuse  of  heritability  measures  would  allow  us  to  conclude 
that  any  and  all  of  these  are  inherited.  I  suspect  that  identical  twins  raised  apart 
speak  the  same  language  in  almost  all  cases,  since  adoption  agencies  and  other 
placing  bodies  very  rarely  place  twins  in  two  different  linguistic  groups.  I  suspect 
that  there  is  a  much  better  case  for  inheritance  of  language  than  for  inheritance 
of  IQ  scores.  (A  test  experiment  is  needed.)  Yet  no  one,  to  my  knowledge,  be¬ 
lieves  languages  are  inherited  as  specific  traits.  Siblings  in  the  same  family  also 
have  a  way  of  speaking  the  same  language,  down  to  peculiar  turns  of  phrase  not 
used  outside  the  family. 

This  is  relevant  to  Jensen's  first  assumption,  namely,  that  IQ  tests  measure 
something  called  “intelligence”  that  is  somehow  inherited  (without  reference  to 
biological  populations).  Let  us  gloss  over,  as  Jensen  does,  the  fact  that  Jensen  be¬ 
gins  his  article  by  saying  that  intelligence  is  a  unitary  thing,  g,  and  ends  by  saying 
that  it  is  at  least  two  things,  “cognitive”  and  "associative”  learning  ability.  The 
IQ  tests  measure  something.  What  they  measure  is  a  point  of  question.  By  Jen¬ 
sen's  own  admission,  they  measure  familiarity  with  the  test  and  test  situation;  he 
caused  a  rise  of  5  or  10  IQ  points  in  an  hour  or  $0  by  allowing  children  to  relax 
end  play  around  between  tests.  IQ  tests  also  measure  fluency  in  the  dialect  the 
test  is  written  in  (or  that  the  directions  are  spoken  in,  if  the  test  is  nonverbal). 
On  arrival  from  Finland,  as  a  child,  the  girl  who  is  now  my  wife  was  given  an 
IQ  test  in  English.  A  few  years  later  she  was  given  another  similar  test  Her  score 
on  the  second  was  some  100  points  better  than  on  the  first.  I  have  been  present  at 
classrooms  in  which  IQ  tests  in  English  were  administered  to  monolingual  En- , 
glish  speakers  and  nearly-monolingual  Spanish  speakers — and  the  results  treated 
as  comparable.  The  southern  dialects  spoken  by  blacks  in  most  cities  are  so  dif¬ 
ferent  from  general  American  English  that  a  black  and  a  northern  white  have 
real  trouble  communicating.  To  my  knowledge,  little  attempt  has  been  made  to 
test  speakers  of  southern  dialect  in  tests  written  in  their  own  dialect.  (Note  that 
southern  whites  score  low  on  IQ  tests.) 

IQ  tests  also  measure  motivation.  Under  what  conditions  of  motivation  were 
the  IQ  tests  cited  by  Jensen  and  Shuey  administered?  The  middle-class  white  child 
is  taught  that  his  whole  life  depends  on  his  doing  the  best  he  can  on  standardized 
tests;  he  becomes  highly  motivated,  and  often  test-wise  as  well.  The  lower-class 
child  rarely  is  so  convinced.  He  is  also  apt  to  be  in  poorer  health  and  nutritional 
state.  Thus  one  expects  class  correlation  with  IQ  scores,  especially  when  class  and 
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skin  color  are  both  against  the  testee.  One  may  ask  whether  the  IQ  test*  cited 
were  given  under  conditions  controlled  for  health;  if  they  were  given  by  sympa¬ 
thetic  blacks  or  by  overtly  hostile  whites;  if  they  were  made  to  seem  important  to 
all  students  equally.  These  are  legitimate  questions  that  are  not  answered  by 
Jensen.  I  have  seen  IQ  tests  administered  in  school  contexts  in  which  it  was  clear 
to  me  and  to  students  I  talked  to  that  the  examiner  was  not  impartial.  I  propose 
experiments  as  follows:  1)  extensive  testing  AFTER  students  are  controlled  for 
motivation  and  state  of  health;  s)  testing  students — black  and  white  together — 
by  an  openly  racist  white,  a  neutral  (stranger)  white,  and  a  black  man  (or  per¬ 
haps  a  neutral  black  and  an  openly  anti-white  one);  3)  testing  under  different 
situations:  in  a  middle-class  white  preserve  (public  schools  are  usually  believed 
to  be  so  by  black  pupils),  on  neutral  ground  (if  there  is  any  left),  and  on  a  ghetto 
street.  In  the  last  case,  non-ghetto  residents  might  be  at  a  considerable  disad¬ 
vantage. 

Finally,  I  am  struck  by  the  very  small  size  of  the  difference  that  is  finally  pro¬ 
duced:  "When  gross  socio-economic  level  is  controlled,  the  average  difference  re¬ 
duces  to  about  it  IQ  points  (Shuey,  1966,  p.  519),  which,  it  should  be  recalled, 
is  about  the  same  spread  as  the  average  difference  between  siblings  in  the  same 
family”  (Jensen,  p.  81).  It  is  also  well  within  the  percentage  of  IQ  variation  that 
Jensen  allows  the  environment  to  control  I  It  is  also,  on  Jensen's  own  showing, 
only  a  very  few  points  more  than  the  difference  between  identical  (monozygotic) 
twins  reared  apart!  And  this  without  even  controlling'  for  any  but  "gross''  factors! 
I  feel  that  Jensen  has  made  an  excellent  case  for  the  lack  of  any  significant  dif¬ 
ference  between  blacks  and  whites  in  IQ. 

I  am  also  interested  in  the  fact  that  Jensen  is  explicit  about  blacks,  but  says 
nothing  about  other  races,  except  for  a  passing  reference  to  Amerindians.  Orien¬ 
tals— even  with  language-barrier  problems— do  amazingly  well  on  IQ  tests  in  Cal¬ 
ifornia.  One  misses  a  discussion  of  this,  to  say  nothing  of  the  differences  between 
blacks  of  different  cities  and  of  different  parts  of  given  cities.  Given  these  differ¬ 
ences,  it  seems  quite  possible  to  me  that  IQ,  including  whatever  heredity  it  may 
have,  varies  between  populations.  But  populations  are  not  races,  nor  are  they  at 
all  close  to  races  as  defined  in  Jensen's  work.  Furthermore,  policy  implications  of 
any  difference  that  may  be  found  are  much  less  than  Jensen  seems  to  think.  An 
average  difference  is  not  an  absolute  difference.  Individuals  vary  so  widely  in  IQ 
that  the  vast  overlap  is  mote  conspicuous  than  the  slight  average  difference.  What 
of  the  millions  of  individuals  assigned  to  the  overlap  section  on  Jensen's  own  bell 
curves?  Would  he  consign  them  to  the  ash-heap? 
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A  final  consideration  regarding  Jensen's  article  comes  from  social-anthropo¬ 
logical  concerns.  I  feel  that  anthropologists  know  enough  of  cultural  operations 
to  be  able  to  predict  the  effect  of  Jensen's  article.  It  was  published  in  a  prestigious 
journal,  easily  available  to  the  public.  Quite  predictably,  the  press  seized  on  the 
article,  exaggerated  the  racialist  claims  and  played  them  up  out  of  context  and 
out  of  proportion,  and  failed  to  pay  attention  to  refutations.  The  next  step  will 
be  political;  certain  groups  will  use  these  press  stories  to  bolster  their  political 
and  social  messages.  This  will  involve  further  exaggeration.  The  public,  poorly 
trained  in  genetics,  will  be  swayed;  1  believe  that  major  segments  of  the  popula¬ 
tion  will  be  convinced  that  ''science"  has  ''proved*'  that  blacks  are  innately  in¬ 
ferior  to  whites.  Meanwhile,  the  blacks  will  not  allow  Jensen's  article  to  go  un¬ 
challenged,  and  in  the  current  inflammatory  racial  situation  this  could  h»*  e  fear¬ 
ful  results.  Berkeley  militants  have  already  taken  up  the  cry  “Fire  Jensenl"  The 
outcome  will  be  an  escalation  in  the  current  racial  conflict.  It  seems  to  me  that 
responsibility  for  this  escalation  will  fall  on  the  author  and  publishers  of  Jensen's 
article. 

X.  N.  ANDERSON,  JR. 

University  of  California 


An  Alternative  Heritability  Estimate 

To  the  Editors: 

We  would  like  to  make  the  following  points  in  response  to  Jensen’s  article. 

The  geneticist  Cavalli-Sforza  says  that  “heritability  measurements  are  somewhat 
arbitrary  and  can  be  given  in  a  number  of  different  ways  (p.  8)."‘  He  suggests 
that  alternative  methods  of  computing  the  fraction  of  genetic  variance  for  intel¬ 
ligence  might  be  ''less  striking  and  might  be  between  40  and  60%  from  the  same 
data "  (emphasis  ours). 

Jensen's  method  of  arriving  at  a  heritability  estimate  is  ambiguous  even  in  the 
earlier  article*  that  he  cites.  In  his  computations,  he  assumes  a  test  reliability  of 
.95,  an  estimate  which  is  higher  than  most  test  users  would  accept.  He  presumably 
corrects  for  attenuation  and  for  unreliability,  but  his  calculations  are  not  made 

‘  Luigi  L.  Cavalli-Sfora.  Problems  and  prospects  of  genetic  analysis  of  intelligence  at  the  Intia- 
and  interracial  level.  Paper  read  at  the  AERA,  Los  Angeles,  February,  1969. 

'Arthur  R.  Jensen.  Estimation  of  the  limits  of  heritability  of  trials  by  comparison  of  mono- 
tygotic  and  dizygotic  twins.  Pro c.  Natl.  Acad.  Scitnctt.  1967,  M,  1, 149-15®. 
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available  to  the  reader.  If  one  were  to  apply  the  formula  he  give*  tor  heritability 
to  the  data  pretented  in  Table  t  (p.  49)  where  r  =  .87  for  MZ  twins  reared  to¬ 
gether  and  r  =  .56  for  DZ  twins  same  sex,*  one  gets 

■.00-.54 

which  is  lower  than  .80  that  Jensen  derives. 

The  estimate  of  genetic  influence  also  seems  to  be  made  on  the  assumption  of 
uncorrelated  environments.  Given  Jensen’s  own  statement  (p.  50)  attributing 
the  correlation  of  .>4  in  the  intelligence  scores  of  unrelated  children  reared  to- 

'  There  appears  to  be  an  anooaly  in  Table  a.  where  the  data  on  siblingi  and  MZ  twins  are  pre¬ 
sented  under  two  sections  each:  reared  together  and  reared  apart:  while  the  data  00  DZ  twins 
i*  la  two  sections:  saaae  sex  and  diflcient  sex,  with  no  reference  to  Use  rearing  situation. 

TABLE  > 

Correlations  for  Intellectual  Ability:  Obtained  and  Theoretical  Values 

Number  of  Obtained  Theoretical  Theoretical 


Cernktiom  Between 

Studkt 

Midiin  r* 

Filuii 

Film i 

VnuUUi  Pimm 

n  Children  reared  apart 

4 

—JOS 

.00 

.00 

Taster  parent  and  child 

1 

+-* 

JO 0 

.00 

Children  reared  together 

5 

+M 

.00 

j00 

Cotkurati 

Seoood  Cousina 

1 

+.16 

+  .14 

+  MS 

First  Cousins 

9 

+-» 

+  .18 

+  .119 

Unde  (or  aunt)  and  nephew  (or  niece) 

1 

+J4 

+  Jl 

+  68 

Sibling*,  reared  apart 

99 

+•« 

+  6* 

+  66 

Siblings  seated  together 

96 

+M 

+  6t 

+  66 

Obygotk  twins,  diflerent  sot 

9 

+.49 

+  J6 

+  66 

Dhygotic  twins,  saaso  sex 

11 

+66 

+  64 

+  60 

Moootygotic  twins,  reared  span 

4 

+.76 

+1.00 

+1.00 

Monotygotk  twins,  reared  together 

14 

+J7 

+1.00 

+1.00 

Direct  Urn 

Grandparent  and  grandchild 

9 

+•*7 

+  61 

+  66 

Fartnt  (as  adult)  and  child 

19 

+66 

+  .46 

+  66 

Parent  (as  child)  and  child 

1 

+J6 

+  .46 

+  M 

•  Correlation!  not  corrected  for  attenuation  (unreliability). 

1  Attuning  anortative  mating  and  partial  dominance. 

1  Attuning  random  mating  and  only  additive  genet.  U.,  the  limpktt  ponibk  polygenic  nodeL 
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gether  to  ". . .  the  fact  of  selective  placement  by  adoption  agencies,  that  is,  the 
attempt  to  match  the  child's  intelligence  with  that  of  the  adopting  parents/'  it 
is  surprising  that  he  does  not  apply  the  same  principle  to  MZ  twins.  One  wonders 
if  adoption  agencies  have  different  policies  with  regard  to  placement  of  twins  and 
of  unrelated  childrenl 

S.  ANANDALAKSHMY 
JANICE  F.  ADAMS 

University  of  Wisconsin 


Misunderstanding  Compensatory  Education 

To  the  Editors: 

In  the  first  pages  of  his  lengthy  article  Arthur  R.  Jensen  concludes  that  com¬ 
pensatory  education  has  been  tried  and  apparently  has  failed;  this  conclusion 
plays  an  important  part  in  his  overall  analysis  of  the  problem  of  Negro  under¬ 
achievement  in  traditional  public  school  settings.  It  provides  him  with  a  justifica¬ 
tion  for  arguing  in  favor  of  a  much  more  non-environmemal  (genetic)  explana¬ 
tion  of  the  differences  between  black  and  white  IQ  and  achievement  than  is  cur¬ 
rently  acceptable  to  most  educators  and  social  scientists.  This  conclusion  is  also 
necessary  in  order  to  help  validate  his  argument  that  environmental  conditions 
are  not  at  the  center  of  the  differences  found  between  average  achievement  rates 
of  children  from  each  race. 

Jensen  fails,  however,  to  demonstrate  the  validity  of  this  conclusion  inasmuch 
as  he  reaches  it  by  an  analysis  containing,  in  our  estimation,  at  least  three  un¬ 
tenable  assumptions:  (i)  that  most  of  the  educational  programs  up  to  now  of¬ 
fered  as  "compensatory”  could  in  fact  compensate  for  the  social  inequities  caus¬ 
ing  the  underachievement;  (»)  that  these  "compensatory  programs,”  putting 
aside  the  issue  of  their  potential  redemptive  powers  for  the  moment,  have  indeed 
been  adequately  implemented  in  most  of  the  schools  in  which  they  have  been  in¬ 
troduced  and  upon  which  assessments  of  their  effects  have  been  based;  and  (3) 
that  the  traditional  structure  of  public  schooling  is  effective  for  children  exposed 
to  it  when  they  have  the  basic  ability  to  learn. 

Since  we  believe  that  a  great  deal  of  what  follows  in  the  article  rests  on  these 
unwarranted  postulates,  we  would  like  to  discuss  several  aspects  of  them  to  ex¬ 
plain  our  reservations. 

First,  based  on  the  citations  found  in  the  article,  Jensen  relies  on  the  Civil 
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Rights  Commission’s  conclusion  about  the  effects  of  compensatory  education. 
Apparently  his  eagerness  to  accept  the  Commission's  conclusion  did  not  permit 
him  to  raise  fundamental  questions  regarding  its  logic  and  "findings."  A  far 
more  rigorous  and  dispassionate  review  of  "compensatory  education"  programs 
done  by  Gordon  and  Wilkerson1,  which  also  found  that  compensatory  education 
programs  have  had  little  effect,  presented  a  very  different  interpretation,  namely 
that,  given  the  nature  of  the  problem,  these  programs  are  not  really  compensatory.* 
In  f*ie  words  of  the  authors: 

Weaknesses  and  limitations  in  these  programs  have  been  stressed  in  order  to  call  atten¬ 
tion  to  the  fact  that  we  have  not  yet  found  answers  to  many  of  the  pressing  educational 
problems  of  the  disadvantaged.  To  assume  that  we  have  the  answer  is  to  subject  multi¬ 
tudes  of  children  to  less  than  optimal  development.  More  seriously,  to  settle  for  the  be¬ 
ginning  effort  now  mounted  is  to  lay  the  basis  for  the  conclusion  that  children  of  low 
economic,  ethnic,  or  social  status  cannot  be  educated  to  the  same  levels  as  other  chil¬ 
dren  in  the  society.  This  conclusion  could  be  drawn  because  despite  all  of  our  current 
efforts  tremendous  gains  are  not  yet  being  achieved  in  upgrading  educational  achieve¬ 
ment  in  socially  disadvantaged  children.  We  are  probably  failing  because  we  have  not 
yet  found  the  right  answers  to  the  problem.  To  act  as  if  the  answers  were  in  is  to  insure 
against  further  progress,  (pp.  178-79) 

Most  of  the  programs,  if  one  gives  them  careful  scrutiny,  involve  the  specifica¬ 
tion  on  paper  of  various  combinations  of  the  following  activities:  spending 
money  on  new  educational  hardware,  adding  teachers  with  special  training  to 
conduct  special  classes  such  as  remedial  reading,  developing  after-school  enrich¬ 
ment  programs  in  the  arts  such  as  poetry  and  creative  dancing,  and  inducing 
parents  to  attend  their  childrens'  schools  on  a  regular  basis  by  developing  a  series 
of  parental  programs.  If  the  basic  causes  of  lower  achievement  were  environ¬ 
mental,  could  such  specific  programs  as  these  really  overcome  the  obstacles?  Al¬ 
though  a  discussion  of  the  probable  environmental  causes  is  too  complex  to  pre¬ 
sent  in  this  brief  statement,  we  maintain  that  one  must  question,  as  do  Gordon 
and  Wilkerson,  whether  this  type  of  "compensatory”  program  could  in  fact  ever 
overcome  the  effects  of  the  historical  oppression  and  continuing  overwhelmingly 
negative  environmental  conditions  to  which  these  children  are  exposed.  In  short, 

*  E.  W.  Gordon  sod  D.  A.  WUkenoo,  Compensatory  Education  /or  tkt  Diudvantagtd  (New  York: 
College  Entrance  Examination  Board,  igM). 

■On  page  106  Jensen  does  acknowledge  this  excellent  review,  quoting  from  it  in  a  way  that  ha 
maintains  support  his  "genetic’'  perspective.  He  bits  to  note,  however,  the  following,  central  part 
of  the  authors’  critical  appraisal  of  compensatory  education  programs,  which  nuts  counter  to  his 
argument. 
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whereas  Jensen's  argument  assumes  at  face  value  the  potential  effectiveness  of 
these  programs,  given  the  proposed  causes  upon  which  they  are  based,  we  think 
this  assumption  must  be  questioned. 

Second,  no  matter  how  promising  these  compensatory  education  programs  are 
on  paper,  the  measurement  of  how  well  they  operate  in  producing  the  desired 
rise  in  achievement  rate  is  contingent  upon  how  adequately  they  are  implemented 
at  the  school  level.  We  maintain,  furthermore,  that  the  proposal  and  acceptance 
of  a  program  as  it  is  spelled  out  on  paper,  the  allocation  of  necessary  funds,  and 
the  busy  activities  and  pronouncements  of  school  personnel  must  not  be  equated 
with  adequate  implementation  of  the  desired  changes  embodied  in  the  program. 
Thus,  before  one  can  argue  that  the  program  itself  is  no  good,  one  must  demon* 
strate  that  it  has  been  adequately  implemented. 

Once  more,  careful  scrutiny  of  program  assessments  strongly  suggests  that 
neither  the  assessments  of  the  programs'  effects,  nor  the  Racial  Isolation  Com* 
mission's  review  of  these  assessments,  nor  Jensen’s  analysis  of  the  Commission's 
review,  nor  even  the  Gordon  and  Wilkerson  appraisal  of  compensatory  education 
programs  consider  the  possibility  that  in  general  these  programs  were  ineffective 
because  in  general  they  were  inadequately  or  inappropriately  implemented. 
(None  of  the  basic  assessments  measure  with  any  accuracy  the  degree  to  which 
necessary  implementation  occurred.)  However,  Jensen's  analysis  assumes  that 
adequate  implementation  did  take  place.  Given  the  growing  literature  on  the 
problems  of  successfully  implementing  organizational  innovations,  we  think  that 
Jensen's  assumption  is  the  epitome  of  naivetl  in  organizational  analysis.  There* 
fore,  we  question  at  this  time  the  validity  of  his  conclusion  that  these  programs 
have  not  worked  because  of  genetic  conditions  found  within  the  children. 

Third,  in  connection  with  the  issue  of  program  effectiveness,  it  is  curious  that 
Jensen  does  acknowledge  in  a  footnote  that  evaluations  suggest  that  Project  Head- 
sun  did  have  noteworthy  effects,  but  that  these  effects  were  lost  a(ter  the  children 
entered  the  traditional  patterns  of  schooling  in  the  first  grade.  Yet  he  fails  to  in¬ 
terpret  this  finding.  He  maintains  that  the  traditional  form  of  schooling  is  basi¬ 
cally  effective:  “The  interesting  fact  is  that,  despite  all  the  criticisms  that  can 
easily  be  leveled  at  the  educational  system,  the  traditional  forms  of  instruction 
have  actually  worked  quite  well  for  the  majority  of  children."  Jensen  might  have 
argued  that  the  Headsurt  evaluation  demonstrates  something  is  inherently  wrong 
with  the  underlying  nature  of  these  students,  since  even  after  they  have  been 
given  an  initial  injection,  they  fail  to  achieve  in  the  traditional  school  setting, 
which  works  for  the  majority  of  children. 
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What  evidence  is  there  that  the  traditional  form  of  instruction  acts  as  the  prime 
determinant  of  how  well  children  achieve  in  school?  Indeed,  available  research 
tends  to  support  an  opposite  interpretation,  namely  that  without  the  presence  of 
other  conditions  usually  associated  with  family  SES,  the  traditional  form  of  in* 
struction  is  basically  ineffective  in  producing  adequate  cognitive  achievement  in 
children.  In  our  estimation,  this  interpretation  supports  an  environmental,  not  a 
genetic  explanation  for  why  disadvantaged  children  exposed  to  temporary  com* 
pensatory  education  programs  such  as  Headstart  lose  the  initial  gains  in  IQ  and 
achievement  when  they  are  shuttled  back  to  the  traditional  school  setting.  We 
believe  that  Jensen's  conception  that  traditional  schooling  is  effective  does  not 
permit  him  to  reason  along  this  line,  one  which  we  feel  is  more  relevant,  given 
the  data  available  at  this  time. 

In  sum,  we  believe  that  Jensen’s  analysis  falls  short  of  its  mark  because  it  fails 
to  deal  with  some  very  fundamental,  perhaps  sociological,  issues.  Are  most  com¬ 
pensatory  programs  really  compensatory?  Have  "compensatory"  education  pro* 
grams  been  implemented  adequately  and  for  a  long  enough  time  to  permit  one 
to  look  elsewhere  for  an  explanation  of  why  they  are  ineffective?  Is  it  the  tradi¬ 
tional  form  that  schooling  takes  which  accounts  for  why  the  majority  of  children 
achieve  "according  to  their  capacities"? 

Before  Mr.  Jensen  suggests  that  we  move  on  to  a  more  genetic  explanation  of 
differential  achievement  and  IQ,  we  believe  that  he  must  provide  us  with  con¬ 
vincing  answers  to  at  least  these  prior  questions. 

MATULYN  BEKNSTEIN 

Harvard  University 

JOSEPH  CIACQU1NTA 

New  York  University 


Black  Student  Union  Statement 

The  following  statement  from  the  Black  Student  Union  of  the  Harvard  Graduate 
School  of  Education  describes  their  reaction  to  the  publication  of  the  Jensen 
article: 

To  the  Editors: 

In  publishing  the  article  by  Arthur  Jensen,  the  Editorial  Board  of  the  Harvard 
Educational  Review  gave  tacit  support,  whether  intended  or  not,  to  the  argument 
that  Black  Americans  are  genetically  inferior.  This  question  is,  of  course,  far 
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more  political  than  scientific.  The  Howard  Educational  Review  Board  either 
failed  to  recognize  the  need  for  consulting  Black  students  or  faculty  on  this  ar¬ 
ticle,  or  deliberately  excluded  them. 

In  a  recent  edition  of  the  Review,  an  article  on  computers  by  Professor  Oet- 
linger  drew  apparently  solicited  responses  that  were  included  in  the  same  issue. 
Evidently  the  Editorial  Board  went  to  considerable  greater  effort  to  provide  a  fair 
presentation  on  this  far  less  controversial  issue  than  it  did  on  the  question  of  racial 
inferiority. 

The  B.S.U.  seriously  doubts  that  the  question  of  Jewish  inferiority,  Irish  in¬ 
feriority,  or  any  other  racist-inspired 'argument  would  have  been  thrust  so  ar¬ 
rogantly  into  prominence  by  the  current  Editorial  Board. 

We  strongly  oppose  the  license  which  the  Editorial  Board  has  exhibited  in  this 
matter  and  we  demand  the  right  to  respond  at  an  appropriate  time  of  our  own 
choosing  to  the  Jensen  article  and  to  institute  safeguards  within  the  existing 
structure  which  will  prevent  the  future  printing  of  racist  literature  that  is  di¬ 
rected  at  maligning  Black  people  in  this  country  and/or  abroad  under  the  aegis 
of  the  Harvard  Graduate  School  of  Education. 


Who’s  Being  "Reasonable”  Now? 

To  the  Editors: 

It  just  isn't  so— “Shock  waves  are  rolling  through  the  U.S.  educational  community 
over  a  frank  and  startling  reappraisal  of  differences  in  classroom  performance 
between  Whites  and  Negroes"  (taken  from  U.S.  News  &  World  Report,  March 
10th,  1969). 

The  great  majority  of  white  teachers  already  had  preconceived  notions  about 
white  genetic  superiority. 

There  is  nothing— absolutely  nothingl— new  or  shocking  about  the  genetic 
claims  of  embattled  privilege:  the  claims  are  as  old  as  men's  inhumanity  to  men. 

All  through  history,  dominant  and  privileged  groups— no  matter  what  their 
color,  race,  religion,  nationality,  class,  occupational  level,  or  what  have  you — have 
claimed  biological  superiority;  even  the  claim  of  moral  superiority  has  genetic 
implications. 

And  all  that  stale  nonsense  about  cognitive  learning  and  abstract  reasoning! 

If  Jensen  were  "intellectually  honest”  enough  to  research  he  could  find  hun¬ 
dreds  of  blacks  throughout  our  400  years  of  existence  in  America  who  were,  or 
are,  intellectually  equal  and  even  “superior”  to  many  racists. 
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To  name  a  few:  Frederick  Douglass,  the  great  black  abolitionist  and  leader; 
an  "ex  slave"  with  no  formal  education,  his  ability  to  conceptualize  and  reason 
abstractly  would  put  most  current  white  college  graduates  to  shame.  His  4th  of 
July  speech  at  Rochester,  N.Y.,  in  185a,  has  the  quality  of  intellectual  genius. 

And  W.  E.  B.  DuBois,  who  was  the  intellectual  superior  of  almost  every  white 
man  Jut  America  has  produced;  Carter  G.  Woodson,  the  black  historian;  Dr. 
Daniel  Hale  Williams,  who  performed  the  first  heart  operation;  Dr.  Howard  Drew, 
the  discoverer  of  blood  plasma. 

And  James  Baldwin,  Malcolm  X  and  two  black  psychiatrists,  Price  M.  Cobbs 
and  William  H.  Grier— the  list  continues. 

As  always,  environment  is  talked  about,  but  almost  nothing  is  done  about 
“equal  opportunity"— which  is  the  valid  and  realistic  battle  cry  of  all  oppressed 
groups. 

It  might  interest  racists  tli  it  at  no  time  in  history  have  oppressed  minorities 
been  worried  about  the  false  claims  of  superiority  of  embattled  privilege;  what 
really  agitates  them  is  that  superior  freedom,  superior  rights  (both  legal  and 
otherwise)  and  "superior"  opportunities  are  projected  as  genetic  superiority. 

What  happens  to  their  genes  when  they  fall  from  power?  The  Anglo-Saxon 
British  aristocracy,  for  instance? 

Aristotle  was  saying,  some  itoo  yean  ago,  that  some  are  “bora"  marten  and 
tome  slave.  He  was  talking  about  white  menl  One  of  the  causes  of  the  French 
Revolution  was  the  upper-class  claim  of  genetic  superiority  (they  didn't  use  the 
term,  but  that  is  what  they  meant);  i.e.,  that  white  men  at  the  top  of  the  social 
ladder  were  bora  to  rule  and  exploit  white  men  at  the  bottom  of  the  social  ladder, 
and  those  in  between. 

For  well  over  100  yean  white  capitalists  claimed  that  they  were  "here"  and 
white  worken  "there"  because  of  genetic  inferiority.  They  still  do. 

To  move  back  in  time,  there  would  be  no  Marxism  if  white  capitalists  had  not 
ruthlessly  exploited  those  whom  they  felt  were  their  biological  inferion:  the  un¬ 
organized  white  worken;  or,  at  least  that  was  the  fraudulent  justifying  principle 
—prejudice— or  secondary  reaction  and  "afterthought"— for  their  actions. 

Jensen  says:  ". . .  because  the  possible  importance  of  generic  facton  ...  has 
been  greatly  ignored,  almost  to  the  point  of  being  a  tabooed  subject."  Garbage! 

He  has  become  merely  the  latest  high-priest  of  racism.  What  about  Arthur 
Gobineau,  Madison  Grant,  Houston  Chamberlain,  Lothard  Stoddard  H.  W. 
Odum,  C.  C.  Brigham,  McDougall,  Nathaniel  Weyl  [The  Negro  in  American 
Civilisation,  1960],  and  Hitler? 
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Instead  of  science,  this  “exaggerated”  genetics  is  better  described  as  a  neurotic 
—or  is  it  paranoid?— vain  attempt  to  get  blacks,  and  other  deprived  people,  to 
quit  fighting  for  equal  opportunity  and  believe  in  the  Santa  Claus  of  automatic 
justice. 

How  does  the  capacity  for  abstract  reasoning  and  conceptual  learning  solve 
the  problem  of  white  injustice,  lynching,  burning,  murder,  denial  of  equal  op¬ 
portunity,  and  the  most  barbaric  intimidation  the  world  has  ever  seen? 

Blacks  have  enough  reasoning  power  not  to  accept  all  the  nonsense  and  jas 
that  racists  tell  them  is  the  cure  for  the  Jim  Crow  system;  i.e.,  patience,  educa¬ 
tion,  be  nice,  Christian  charity,  wait  lor  the  "good  will"  of  the  master,  etc. 

Blacks  “know"  that  no  privileged  group  in  all  history  ever  gave  up  its  superior 
advantages,  gracefully.  Reason,  education,  and  the  ability  to  deal  with  abstractions 
are  meaningless  (were  the  Jews  under  Hitler  lacking  in  intellectual  ability?)  unless 
the  oppressed  are  willing  to  struggle,  fight,  defend,  and  die! 

If  blacks  get  justice— and  they  will!— it  is  because  reason  enables  them  to  see 
through  all  the  deception,  pretense,  hypocrisy,  and  make-believe. 

Jensen  says:  “Heredity  ...  plays  some  role  in  the  heavy  representation  of 
Negroes  in  America’s  lower  socioeconomic  groups.” 

That  statement  is  unbelievable,  when  one  considers  the  fact  that  absolutely 
nothing  is  said  about  the  extreme  deprivation  that  blacks  have  endured— 300 
years  of  the  crudest  slavery  known  to  mankind;  too  years  of  barbaric  servitude, 
murder,  lynching,  burning,  and  intimidation,  superimposed  with  an  arrogant, 
savage  con  game.  There  was  literally  no  intention  of  treating  blacks  as  human 
beings;  but,  rather,  they  were  to  be  exploited  and  kept  in  servitude  by  any  and 
all  means,  legal  and  illegal. 

The  most  hypocritical  part  of  Jensen’s  statement  is  about  individual  qualities 
and  merits:  most  whites  regard  blacks  not  as  individuals,  but  as  an  undifferenti¬ 
ated  mass,  and  he  knows  this. 

Every  sophisticated  black  knows  that  most  whites  have  a  vested  interest  in  the 
Jim  Crow  system,  and  this  need  to  defend  privileges  determines  the  motivation 
for  biased  research;  it  selects  the  methods  of  study;  and  it  makes  it  predictable 
that  the  conclusions  will  be  the  ideology  of  racism. 

As  for  being  reasonable,  it  is,  literally,  impossible  for  most  white  men  to  be 
reasonable  about  fadsfn:  they  are  locked  in  the  terrible  contradiction  of,  first, 
deceiving  themselves,  and,  then,  futilely  attempting  to  deceive  blacks  that  they 
want  them  to  have  equal  opportunity— while  simultaneously  handicapping  them 
so  that  whites  can  be  privileged. 
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Black*  will  accept  absolutely  nothing— let’s  repeat:  nothing!— as  proof  or  evi¬ 
dence  but  complete  equal  opportunity. 

What  blacks  need  is  not  the  white  man’s  genes,  but  more  and  more  of  the  spirit 
of  rebellion  against  racism  and  injustice. 

HOY  L.  BROWN 

Chicago Illinois 


The  Prenatal  Environment  Is  More  Than  Genetic 

To  the  Editors: 

The  purpose  of  this  letter  is  to  discuss  a  serious  weakness  in  Jensen’s  arguments 
for  a  large  genetic  component  in  the  variation  of  intelligence.  It  it  expected  that 
this  point  will  be  discussed  by  many  critics  of  Jensen's  article,  but  due  to  its  im¬ 
portance  it  may  deserve  repetition.  This  letter  also  suggests  other  possible  sources 
of  environmental  variation  which  might  account  for  a  great  deal  of  IQ  varia¬ 
tion  and  which  would  be  automatically  classed  as  genetic  variance  by  Jensen’s 
‘‘heritability’’  estimates. 

On  page  68  of  Jensen's  article  he  suggests  that  individual  differences  in  pre¬ 
natal  environments  ’’. . .  account  for  a  substantial  proportion  of  the  total  environ¬ 
mental  variance  in  IQ.”  However,  Jensen  does  not  appear  to  recognize  that  vari* 
jance  attributable  to  certain  prenatal  environmental  factors  would  be  classified  as 
genetic  variance  in  any  "heritability”  estimate  such  as  the  correlation  between 
monozygotic  twins  raised  apart.  Such  prenatal  environmental  factors  would  be 
those  common  to  both  members  of  a  set  of  twins  but  varying  between  sets  of 
twins.  The  ”...  individual  differences  in  prenatal  environment  (that)  could 
cause  IQ  differences  in  single  born  children  . . .”  (p.  68)  would  for  the  most  part 
be  common  for  both  twins  of  a  set.  Jensen  appears  to  incorrectly  include  this  pre¬ 
natal  environmental  variance  in  the  meager  *o%  he  attributes  to  environment  (on 
the  basis  of  his  heritability  estimates) .  This  falsely  implies  that  postnatal  environ¬ 
mental  influences  are  even  leu  important  than  the  ”heritabilky”estimates  suggest. 

Since  prenatal  environmental  factors  common  to  each  twin  completely  escape 
estimates  of  environmental  variance  by  ’’heritability”  estimates,  and,  in  fact,  are 
classed  as  genetic  factors,  it  is  tempting  to  call  on  such  prenatal  factors  to  ac¬ 
count  for  most,  or  even  all,  IQ  variance.  To  do  this  one  must  account  for  the 
different  IQ  correlations  for  perrons  of  different  degrees  of  relatedness.  This 
would  require  decreasing  amounts  of  communality  of  prenatal  environmental 


594 


823 


Correspondence 

FREDERICK  N.  DYER 


factors  for  monozygotic  twins,  dizygotic  twins,  siblings,  cousins,  etc.  Such  an  ex¬ 
planation  of  IQ  correlations  between  various  relatives  cannot  be  completely  re¬ 
jected.  The  largest  problem  may  be  to  account  for  much  more  similar  prenatal 
environments  for  MZ  than  for  DZ  twins. 

One  class  of  prenatal  influences  not  discussed  in  Jensen’s  article  is  the  modi¬ 
fiability  of  the  fetal  central  nervous  system  by  stimuli  of  the  prenatal  environ¬ 
ment.  Such  modifiability  has  been  shown  to  be  possible  in  studies  where  the  fetus 
is  conditioned  to  react  to  neural  stimuli  (e.g.,  Spelt,  1948).  In  addition,  Salk 
(196s)  has  indicated  that  some  form  of  auditory  perceptual  learning  occurs  pre- 
natally  since  recordings  of  a  human  heart  beat  have  a  soothing  effect  on  the 
neonate  and  also  on  older  infants.  This  latter  finding  suggests  the  possibility  that 
prenatal  auditory  imprinting  may  also  occur  to  the  mother's  voice.  If  voices  are 
soothing  to  infants,  this  might  be  an  important  factor  in  the  development  of  in¬ 
fant  speech  and  other  verbal  behavior.  Difference  in  prenatal  exposure  to  the 
human  voice  might  thus  produce  differences  in  later  speech  development.  Other 
prenatal  stimuli  might  also  be  of  importance  in  later  development  and  such 
stimuli  ma/vary  in  their  amount  from  pregnancy  to  pregnancy. 

If  prenatal  learning  is  important  to  future  IQ,  there  is  another  mechanism 
that  could  account  for  differences  in  such  learning.  This  would  be  the  amount 
of  arousal  of  the  fetus  as  determined  by  the  mother's  arousal  level.  Some  form  of 
Yerkes-Dodson  law  may  operate  whereby  effective  prenatal  learning  is  precluded 
by  too  low  or  too  high  arousal.  A  chemical  arousal  transmitter  would  appear  to 
exist  (Pitts,  1969)  which  could  communicate  the  arousal  of  the  mother  to  the  child. 

In  conclusion,  the  basis  for  Jensen’s  claims  for  a  large  genetic  component  in 
IQ  variance  is  unfounded.  Furthermore,  the  prenatal  environment  which  he 
does  not  interpret  correctly  could  even  account  for  all  of  the  variance  that  is  not 
the  result  of  postnatal  factors. 

FREDERICK  N.  DYER 

University  of  Alberto 


References 

Jensen,  A.  R.  How  Much  Can  We  Boost  I.Q.  and  Scholastic  Achievement?  Harvard  Edu¬ 
cational  Review,  1969,  99,  i-i*j. 

Pitts,  F.  N„  Jr.  The  biochemistry  of  anxiety.  Scientific  American,  1969, 220, 69-75. 

Salk,  L.  The  importance  of  the  heartbeat  rhythm  to  human  nature:  Theoretical,  rlintral, 
and  experimental  observations.  Trans.  New  York  Academy  of  Sciences,  196a,  24, 755-765. 
Spelt,  D.  K.  The  conditioning  of  the  human  fetus  <n  utero.  Journal  of  Experimental 
Psychology,  1948, 38, 558546. 


595 


824 


Is  No-holds-barred  Research  Possible? 

To  the  Editors: 

Jensen’s  article  is  the  most  scholarly,  comprehensive,  and  contemporary  review  on 
the  genetics  of  intelligence  that  has  ever  been  published.  Because  it  is  so  well  done 
and  raises  so  many  significant  questions  of  both  an  empirical  and  practical  na¬ 
ture,  it  is  very  likely  to  stand  as  a  basic  point  of  reference  for  many  yean  to  come. 

Some  reviewers,  though,  are  almost  certain  to  select  one  or  more  specific  as¬ 
pects  of  Jensen’s  lengthy  thesis  for  special  criticism  and  thereby  appear  to  take 
exception  to  the  whole  argument.  No  doubt,  too,  some  may  even  fipd  a  reporting 
error  or  two,  as  I  have  myself.1  It  indeed  would  be  unfortunate,  however,  U 
readers  were  to  make  a  final  judgment  about  this  work  influenced  solely  by  the 
kinds  of  uncertainties  which  may  be  found  in  virtually  all  forms  of  scientific 
inquiry,  without  weighing  all  the  evidence. 

Although  social  scientists  admittedly  tend  to  overlook  the  inheritance  of  in¬ 
telligence,  the  idea  itself  certainly  does  not  violate  the  senses  of  most  people.  One 
recent  survey,  for  example,  clearly  demonstrates  that  the  vast  majority  of  adults, 
parents,  school  teachers,  counselors,  and  even  school  children  believe  that  intel¬ 
ligence  tests  measure,  to  a  greater  or  lesser  degree,  what  a  person  is  born  with, 
although  at  the  same  time  they  recognise  that  learned  knowledge  makes  a  dif¬ 
ference,  too.*  Jensen  is  not  saying  anything  essentially  different.  The  contrary 
notion  that  "all  children  have  similar  potential  at  birth’’  is  not  widely  shared, 
probably  not  even  among  psychologists  and  sociologists. 

Jensen’s  discussion  of  race  and  intelligence  obviously  is  a  far  more  sensitive 
issue.  Yet,  he  keeps  the  dialogue,  as  one  should,  on  a  scientifically  "neutral” 
plane.  He  does  not  conclude,  and  this  needs  repeating,  that  the  average  dif¬ 
ference  between  Negro  and  white  distributions  on  intelligence  is  the  result  of 
heredity.  Rather,  he  only  hypothesizes  that  genetic  factors  may  play  a  part  in  the 
determination  of  the  difference,  then  presents  some  rather  convincing  evidence 
indicating  that  the  hypothesis  is  at  least  "reasonable"  and  concludes  that  "we 
need  more  appropriate  research  for  putting  it  to  the  test"  and  that  "such  de¬ 
finitive  research  is  entirely  possible  but  has  not  yet  been  done "  (italics  added). 

‘Kg.,  see  the  first  sentence  of  the  last  paragraph  on  p.  76  where  the  correlations  be¬ 
tween  SES  and  IQ  (under  two  years  of  age)  and  between  SES  and  IQ  (beyond  two  years  of  age) 
are  given  11  positive  and  negative,  respectively.  The  data  from  which  this  conclusion  is  drawn, 
however,  indicate  just  the  opposite  and  it  is  reasonably  dear  that  the  author  actually  interpreted 
the  data  correctly  but  inadvertently  reversed  the  labels. 

'David  A.  Godin,  feathers and  Testing  (New  York:  Russell  Sage  Foundation,  tgfiy). 
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Nevertheless,  despite  these  disclaimers,  Jensen  will  be  misread,  misinterpreted, 
and  misquoted  (e.g.,  see  Newsweek,  March  31,  1969,  p.  84).  This  is  unfortunate 
for  a  variety  of  reasons  but  in  part  because  it  places  a  much  heavier  burden  upon 
social  and  biological  scientists  who  are  just  beginning  to  design  collaborative 
studies  which  could  provide  answers  to  some  of  the  important  research  issues  the 
author  has  raised.  If  reviewers  insist  upon  interpreting  this  paper  as  creating  a 
"holy  war  between  hereditarians  and  environmentalists"  (as  if  such  pure  types 
actually  exist),  then  we  may  wait  still  another  generation  for  the  kind  of  syn¬ 
thesis  between  the  biological  and  social  sciences  that  the  answers  to  these  issues 
undoubtedly  require.* 

I  would  like  to  comment  on  the  implications  of  Jensen's  point  that  “  'No  holds 
barred’  is  the  best  formula  for  scientific  inquiry."  While  I  would  like  to  believe 
that  he  is  correct,  I  am  not  at  all  certain  that  he  is.  Yet.  the  "search  for  truth” 
probably  is  such  a  compelling  force  that  the  scientific  community  is  not  likely  to 
stop  prodding  until  it  has  more  answers.  What  then  is  the  danger  in  seeking  the 
truth,  particularly  if  inherited  differences  in  cognitive  learning  actually  are  found 
between  Negroes  and  whites  and  more  specifically  if  these  differences  are  very 
marked  in  the  lower  and  upper  ranges  of  intelligence?  There  is,  I  believe,  a  very 
real  danger.  Why? 

Virtually  all  readers  would  agree  with  Jensen  that  persons  should  be  treated  on 
the  basis  of  their  individual  capacities  and  performance  and  not  on  the  basis  of 
"irrelevant"  criteria.  Societies,  however,  simply  never  have  been,  are  not  now,  and 
are  not  likely  to  be  in  the  very  near  future,  organized  in  just  this  manner.  Al¬ 
though  the  tendency  is  much  less  pronounced  when  individuals  have  developed 
a  close  personal  relationship  with  one  another,  in  a  great  variety  of  situations 
people  normally  tend  to  respond  to  each  other  on  the  basis  of  “secondary  cues" — 
a  person's  speech,  his  mannerisms,  his  dress,  or  his  age — as  well  as,  in  many  cases, 
the  color  of  his  skin.  Such  characteristics  quickly  convey,  more  or  less  faithfully, 
specific  meaning?  to  the  "actors"  and  thereby  tend  to  govern  the  outcome  of  their 
interaction. 

Given  these  propositions,  which  may  be  found  in  any  introductory  textbook  in 
sociology,  if  Negroes,  on  the  average,  are  actually  proven  to  be  genetically  "in¬ 
ferior”  in  intelligence  to  any  marked  degree,  it  is  almost  a  certainty  that  this 

'I  am  actually  mure  disturbed  about  the  potentially  destructive  response*  that  two  other  ar¬ 
ticles  on  the  genetic*  of  race  and  intelligence  ate  likely  to  receive  than  I  am  about  Jensen's  ar¬ 
ticle.  Both  are  soon  to  be  published  in  leading  academic  journals  with  which  I  am  familiar— one 
written  by  a  qualified  geneticist,  the  other  by  a  self-educated  physicist,  ie.,  "self-educated”  with 
respect  to  the  issue. 
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"bit"  of  information  will  be  added  to  the  general  catalogue  of  items  of  knowledge 
which  each  of  us  regularly  stores  away  as  useful  guidelines  in  our  daily  conduct. 
Unhappily,  no  amount  of  extolling  humanitarian  and  egalitarian  virtues  or  ref¬ 
erring  to  the  “overlap”  in  IQ  distributions  could  completely  protect  those  "blacks” 
who  do  not  fit  the  stereotype.4 

Nor  can  sociologists  probably  find  much  comfort  in  the  recommendations 
which  Jensen  and  others  have  put  forward  that  all  we  need  to  do  is  devise  an 
educational  system  and  occupational  structure  sufficiently  diverse  to  provide  for 
the  development  and  utilization  of  all  forms  of  human  talent,  plus  a  system  of 
social  rewards  which  does  not  discriminate  one  kind  of  talent  from  another.  The 
assumptions  upon  which  such  false  hopes  are  built  are  strikingly  similar  to  those 
the  Bolsheviks  borrowed  from  the  works  of  Karl  Marx  in  planning  a  utopian, 
classless  society.  Social  scientists  and  the  Soviets  alike  have  since  discarded  them. 

First,  it  should  be  noted  that  it  is  the  state  Of  technology  which  largely  deter¬ 
mines  the  kinds  of  human  talent  that  at  any  particular  point  in  time  a  society 
finds  useful  to  employ,  and  not  the  other  way  around.  Second,  in  any  free  society 
which  relies  upon  incentives  rather  than  coercion  to  motivate  and  control  hu¬ 
man  behavior,  social  rewards  in  the  form  of  prestige,  power,  and  wealth  are  going 
to  be  unevenly  distributed.  Consequently,  those  persons  in  positions  that  are 
more  “functionally  important”  to  a  society  and  that  require  man  in  the  way  of 
one  kind  of  talent  than  another  are  usually  in  greater  demand.  Being  more  high¬ 
ly  valued  commodities,  they  may  even  be  called  “superior.”  I  frankly  see  no 
solution  to  this  problem  in  the  long  run,  except  to  consider  mare  seriously  than 
we  have  in  the  past  some  form  of  biological  engineering  or  to  prove  Jensen’s 
hypothesis  wrong.* 

BXUCX  E.  ICELAND 

Univenity  of  North  Carolina 

*  For  so  excellent  diacuarion  of  the  potential  soda!  consequences  of  a  hypothetical 
situation  in  which  science  were  to  “prove’*  Negroes  intellectually  interior,  see  Marvin  Brestler, 
“Sociology,  Biology,  and  Ideology,”  in  Genetics,  ed.  by  David  C.  Class  (New  York:  Rockefeller 
Univenity  Press  and  Russell  Sage  Foundation,  1968)  pp.  178-110. 

•E.g.,  see  Frederick  Osborn,  Tht  Future  0/  Human  Heredity  (New  York:  Weybright  and 
Talley,  1968). 
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In  Praise  of  Jensen 

To  the  Editon: 

The  publication  of  Arthur  Jensen's  splendid  article — actually  a  book  in  all  but 
name — is  one  of  those  signal  events  that  are  rare  in  any  field  of  science:  the  ap¬ 
pearance  of  a  scholarly  work  that  will  for  yean,  and  possibly  for  decades,  be  re¬ 
garded  as  the  watershed  that  divides  a  period  of  inisundentanding,  error,  and 
myths  from  a  new  era  when  emergence  of  the  true  facts  led  to  the  formation  of  a 
solid  theory  upon  which  future  scientific  progress  can  be  built.  The  Jensen  article 
has  already  attracted  more  attention  in  other  media  and  among  the  public  than 
probably  any  other  article  in  the  Harvard  Educational  Review.  It  is  certain  to  have 
•  deep  and  lasting  impact  on  several  academic  disciplines  and  on  the  thinking  of 
the  general  public.  Congratulations  and  thanks  to  the  editors  of  the  Harvard  Edu¬ 
cational  Review  for  publishing  it. 

For  some  years  it  was  almost  unthinkable  to  mention  differences  among  indi¬ 
viduals  or  groups  in  intelligence  or  educational,  occupational,  economic,  or  other 
achievements  without  stressing  in  the  same  sentence,  or  in  the  next,  the  environ¬ 
mental  facton  which  must  have  caused  those  differences  to  come  into  being.  It 
was  explicitly  claimed  or  implicitly  assumed  that  laws  of  heredity  apply  to  all 
human  characteristics  and  throughout  living  nature— but  not  to  human  intelli¬ 
gence.  That  assumption  teems  to  answer  a  deep  emotional  need  of  tome  people  to 
believe  that  all  men  are  created  equal  in  terms  of  intellectual  capacity,  that  all 
children  save  for  a  few  parent  defectives  are  endowed  with  an  intelligence  that  it 
close  to  the  average  and  therefore  can  perform  at  that  average  or  norm.  Differ¬ 
ences  in  achievements  must  then  be  attributed  to  environmental  influences  such 
as  bad  schools,  poor  homes,  inadequate  or  defective  societal  mechanisms;  in  short, 
to  anything  but  the  inherent  makeup  of  the  individual. 

Few  would  attribute  all  physical  weakness,  or  inability  to  sculpture,  pint,  sing, 
or  play  basketball  well  exclusively  to  environment  and  inadequate  training.  It 
would  strain  credulity  too  much  to  assert  that  genotype  has  no  bearing  on  per¬ 
formance  in  those  skills.  But  when  it  comes  to  intelligence  the  true  egalitarian 
must  a  priori  assume  the  absence  of  the  influence  of  heredity. 

For  many  years  such  concepts  not  only  dominated  the  speeches  of  ambitious 
politicians  and  newspaper  front  pages,  they  were  alto  translated  into  multi-billion- 
dollar  public  programs.  It  it  to  much  easier  to  comfort  someone  that  he  hat  been 
deprived  by  an  unthinking  or  malevolent  society  than  to  tell  him  plainly  that  he 
just  it  not  very  bright. 
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When  promise*  about  the  achievement*  of  imaginative  public  programs  (i.e., 
programs  based  on  imagination  rather  than  facts)  went  unredeemed  they  caused 
disappointment  and  frustration,  then  belligerence;  and  finally  led  to  violence. 
Subsequent  attempts  to  achieve  the  desired  end  by  multiplying  the  amounts  re¬ 
semble  nothing  as  much  as  the  centuries-long  quest  of  the  alchemists,  in  the  face 
of  consistent  failure,  to  convert  base  metals  into  gold. 

Arthur  Jensen’s  painstaking  documentation  and  irrefutable  logic  have,  hope¬ 
fully,  ended  that  pre-sdentific  period.  Published  comments  on  the  article  suggest 
that  even  those  who  are  emotionally  unable  to  accept  Jensen’s  findings,  must 
admit  the  steel  trap  nature  of  his  facts  and  logic 

Some  have  attempted  to  soften  the  blow  to  their  most  cherished  beliefs  by 
tampering  with  the  facts— and  Joseph  Alsop  was  leading  among  them.  After  pay¬ 
ing  tribute  to  Jensen's  work,  Alsop,  in  the  second  of  two  newspaper  columns, 
undertook  to  deny  the  failure  of  compensatory  education: 

For  example,  Or.  Jensen  includes  the  conventional  educationist'*  sneer  at  the  ill-success 
of  New  York  City's  Higher  Horiaons  program  in  the  high  schools.  He  docs  not  say,  boss 
ever,  that  Higher  Horiaons  was  the  standing,  misbegotten  offspring  of  the  decidedly 
successful  Demonstration  School  Project.  And  he  does  not  point  out,  either,  that  one 
failed  where  the  other  had  got  results,  because  of  a  very  drastic  cut  in  the  per  pupil 
investment. 

The  Demonstration  Guidance  Project  (that  was  its  official  name)  in  1956  se¬ 
lected  the  pupils  with  the  greatest  academic  potential  at  a  Harlem  junior  high 
school  (#4$)  and  transferred  more  than  half  of  them  later  to  an  academic  high 
school  (George  Washington).  Out  of  717  pupils  originally  selected,  S40  ultimately 
graduated. 

The  successor  program,  Higher  Horuons  (HH),  took  in  all  pupils  (64,000)  in 
76  schools  in  poverty  areas.  It  failed,  not  because  of  lack  of  funds  but  because  of 
absence  of  any  tangible  results.  After  three  years  of  operation  its  founder  and  co¬ 
ordinator  proclaimed  confidently: 

It  is  not  enough  for  us  to  raise  the  self-image,  or  to  broaden  cultural  horiaons,  or  to  im¬ 
prove  the  school  climate,  or  to  make  teachers  happier.  If  within  a  reasonable  period  of 
time,  the  level  of  academic  functioning  has  not  been  raised,  then  our  efforts  must  be 
adjudged  largely  a  failure.* 

So  they  were.  When  subsequent  investigation  proved  that  there  was  no  difference 
between  the  reading  and  arithmetic  scores  of  pupils  from  comparable  back- 

*  Jacob  Landers,  Higher  Horitoiu,  t  Progress  Report,  N.Y.C.  Board  of  Education,  196),  p.  9. 
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ground*  who  had  attended  HH  school*  and  those  who  had  not,  the  curtain  (ell 
onHH. 

Nor  is  Mr.  Alsop's  attempt  valid  to  discredit  the  evaluation  report  of  the  sub¬ 
sequent  More  Effective  Schools  program  in  New  York  City  ("the  outrageously 
slanted  report  condemning  the  More  Effective  Schools  program  comprising  at 
New  York  primary  and  elementary  schools”  [sid]). 

That  voluminous  report  was  prepared  at  the  behest  of  the  New  York  City 
Board  of  Education  by  the  Center  for  Urban  Education,  a  New  York  research  in¬ 
stitution,  federally  financed  under  Title  IV  of  ESEA  for  regional  educational 
laboratories,  and  based  on  the  research  of  a  team  of  $8  New  York  educators  and 
social  scientists.  The  report  contains  all  the  test  findings  and  statistical  tables  for 
anybody  who  cares  to  disprove  its  conclusions.  Nobody  has  yet  been  able  to  do  to. 

Alsop  claims  that  for  cost  reasons  "systematic,  radical  school  improvement"  has 
never  been  tried  in  the  U.S.  and  that  "we  shall  never  have  ghetto  schools  that 
really  educate  until  the  federal  government  pays  most  of  the  bill  for  them.”  That 
seems  to  overlook  that  the  federal  government  has,  over  the  past  four  years,  spent 
over  $4  billion  on  Title  I  compensatory  programs  in  over  60,000  projects  de¬ 
signed  and  carried  out  by  the  initiative  of  local  schools.  Those  projects  cover  a 
huge  variety  of  goals,  techniques,  and  approaches.  Does  none  of  them  meet  Mr. 
Alsop's  concept  of  “systematic,  radical  school  improvement"?  What  would  he  re¬ 
gard  as  such  if  doubling  the  amount  per  pupil  from  federal  money  (which  pre¬ 
sumably  is  far  more  educationally  effective  than  plain  old-fashioned  state-local 
money)  did  not  accomplish  much  if  any  progress? 

The  most  frequently  heard  claim  is  that  we  are  not  starting  early  enough  with 
compensatory  education.  We  were  told  that  we  need  to  start  at  age  5  with  kinder¬ 
garten,  then  that  we  should  intervene  at  age  4  with  prekindergarten  or  headstart, 
then  at  age  t  and  finally  at  birth.  Considering  all  the  factors,  does  it  not  teem 
likely  that  intervention  at  birth  may  come  about  nine  months  late? 

lOOIR  A.  TRUMAN 

The  Hoover  Institution 


This  “Science”  Has  Nothing  To  Do  With  Schools 

To  the  Editors: 

Dr.  Arthur  R.  Jensen’s  stimulating  but  unfortunate  paper  quite  properly  sug¬ 
gests  that  a  study  of  genetic  (actors  in  relation  to  IQ  may  be  of  scientific  interest 


* 
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But  may  I  submit  that  it  is  most  improper  to  raise  the  question  in  regard  to 
schools.  Insofar  as  a  school  or  a  teacher  deals  with  any  individual  student  or 
small  group  of  students  in  the  light  of  skin  color  or  ethnic  origin,  racism  and 
prejudice  are  introduced  that  we  must  not  tolerate. 

The  author  himself  points  out  (page  78):  "The  variables  of  social  class,  race, 
and  national  origin  are  correlated  so  imperfectly  . . .  that  these  background  fac¬ 
tors  are  irrelevant  as  the  basis  for  dealing  with  individuals— as  students . . 

One  might  wish  that  Dr.  Jensen  had  at  this  point  listened  to  himself  and  re¬ 
cast  his  article.  Instead,  he  seems  repeatedly  to  suggest  that  black  students  may 
need  different  treatment  because  they  are  black.  Anyway  you  slice  this,  it  is 
racism. 

Quite  the  most  amazing  statement  in  the  paper  appears  on  page  7:  . .  the 

traditional  forms  of  instruction  have  actually  worked  quite  well  for  the  majority 
of  children.”  No  support  whatever  is  offered  for  this  vague,  sweeping  claim.  For 
any  recent  period  particularly  it  is,  I  believe,  quite  absurd.  Our  schools  have  al¬ 
ways  depended  on  the  whip,  systematic  fear,  and  despotic  authority  to  operate 
at  all.  They  have  taught  millions  that  learning  is  a  dull,  dirty  business  to  be  ter¬ 
minated  at  the  first  opportunity — as  soon  as  one  has  an  appropriate  "union  card" 
in  the  form  of  a  diploma.  Far  from  being  concerned  with  g  in  any  real  sense, 
they  are  notoriously  anti-intellectual,  belittling,  and  suppressing  intellectual  ac¬ 
tivity  as  troublesome  in  the  classroom,  in  favor  of  remembered  right  answers  and 
approved  algorithms.  Dr.  Jensen  seems  to  regard  time-serving,  exam-passing,  and 
compliant  behavior  as  "doing  well”  and  synonymous  with  “academic  achievement." 

The  idea  that  most  children  do  well  in  school,  but  that  some  (mostly  black)  do 
badly  because  there  is  something  wrong  with  them  has  caused  enough  mischief— 
and  Dr.  Jensen's  approach  tends  to  add  to  it.  The  truth  appears  to  be  that  the 
traditional  school  is,  in  John  Gardner's  phrase,  "monumentally  ineffective."  By 
and  large  the  schools  discourage  more  learning  and  intellectual  growth  than  they 
promote — with  the  effect  that  “achievement”  neatly  matches  the  child's  resources 
outside  of  school.  Those  children  who  lack  such  resources  do  poorly,  in  propor¬ 
tion  to  their  lack,  because  the  school's  "teaching”  long  has  been  a  folklore-based 
ritual  incapable  of  accomplishing  anything  on  its  own. 

Dr.  Jensen  surely  wins  the  prize  for  the  most  tenuous,  dubious,  and  far-fetched 
argument  yet,  to  prove  that  our  antique,  collapsing  schools  are  right— and  the 
children  wrong.  One  shudders  to  think  of  the  people  he  comforts. 

LESUX  A.  HART 

New  Rochelle,  New  York 
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Potential  Is  Not  Measured  by  Performance 

To  the  Editor*: 

A.  R.  Jensen  in  hi*  lengthy  diicusiion  suggests  that  differences  in  IQs  such  as 
those  between  social  classes,  between  Negroes  and  whites,  and,  incidentally,  be* 
tween  Jews  and  non-Jews  are  accounted  for  mainly  by  genetic  factors.  Therefore, 
many  such  group  differences  in  intelligence,  Jensen  suggests,  cannot  be  affected 
by  environmental  changes. 

Jensen  explains  that  the  only  operational  meaning  there  is  for  ’'intelligence" 
is,  in  effect,  that  which  IQ  tesu  measure  (page  5  and  following  pages).  He  shows 
that  IQ  tesu  are  originally  based  on  what  teachers  expect  from  children  in  school; 
that  IQ  tesu  are  "shaped  by  the  educational  traditions  of  Europe  and  North 
America." 

Jensen  then  discusses  “heritability"— the  extent  to  which  a  phenotypic  phe¬ 
nomenon  (a  property  like  height,  a  behavior  like  responding  on  an  IQ  test,  and 
so  on)  is  referrable  to  genetic  factors.  Jensen  makes  it  clear  that  high  "heriubili- 
ty”  does  not  necessarily  imply  immutability:  when  there  are  changes  in  the  en¬ 
vironment,  the  extent  of  genetic  influence  on  phenotypic  phenomena  may 
change. 

Referring  to  analysis  of  variance,  to  correlations  of  IQ  scores  in  people  of 
various  degrees  of  relatedness,  to  studies  like  the  breeding  of  mare-bright  and 
mare-dull  rats,  and  others,  Jensen  shows  that  genetic  factors  are  at  work  in  be¬ 
havior  represented  by  the  IQ,  and  that  “heritability"  is  high. 

Jensen  concludes  that,  in  the  main,  attempu  to  equalise  IQs  are  doomed  to 
failure;  that,  for  example,  Negroes  on  the  whole  inherently  posseu  lets  of  a  cer¬ 
tain  kind  of  intelligence  (viz.,  abstract)  than  whites. 

The  entire  problem  is,  of  course,  largely  academic— in  the  true  sense:  as  Jen¬ 
sen  shows  (page  78),  whether  group  differences  are  inherited  totally,  somewhat, 
or  hot  at  all,  is  irrelevant  for  social  action  and  policy  as  long  as  there  is  overlap, 
since  in  practice  we  always  deal  with  individuals. 

Nevertheless,  it  is  of  course  important— especially  at  this  time— whether  sd- 
entisu  give  the  public  the  impression,  or  whether  they  operate  on  the  proposition, 
that  scientific  analysis  shows  that  some  socially  identified  groups  are  inherently, 
therefore  unalterably,  more  stupid  than  others. 

We  contend  that  Jensen  has  not  made  such  a  case;  that,  indeed,  his  own 
definitions  and  considerations  fail  to  support  such  a  conclusion. 

We  will  not  deal  with  details  of  Jensen's  discussion  and  treatment  of  evidence: 
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his  slipping  in  value  judgment*  of  what  is  "important"  or  "large";  hi*  starting  by 
declaring  compensatory  education  a  failure,  ending  by  citing  evidence  of  its  suc¬ 
cess;  bis  using  the  maze-bright  and  maze-dull  rat  breeding  studies  as  support  for 
his  strong-heredity  hypothesis  (page  31),  yet  illustrating  by  the  follow-up  (page 
40)  the  startlingly  strong  effects  of  environment  here,  which  well-nigh  wiped 
out  the  inherent  differences;  his  using  a  difference  between  correlation  coeffi¬ 
cients  (non-linear,  of  course)  to  arrive  at  a  proportion  of  variance  (page  50);  hi* 
reporting  a  higher  "heritability"  for  IQ  than  for  scholastic  achievement,  the  for¬ 
mer  primarily  predicting  the  latter;  his  strictures  on  "unbridled  environmenta¬ 
lists"  (page  >9),  whom  no  serious  scholar  is  likely  to  take  seriously;  his  contra¬ 
dictory  discussion  of  whether  IQs  and  intelligence  can  or  cannot  be  raised  (page 
too),  and  what  this  means;  his  citing  a  paper  in  support  of  his  thesis,  omitting 
quota  from  the  same  paper  flatly  (and  pungently)  contradicting  Jensen;  and 
others. 

We  shall  concentrate  on  the  concepts  "intelligence”  and  "heredity”;  confu¬ 
sion,  error,  and  needless  debate  seem  to  arise  largely  when  these  concepts  are  mis¬ 
used  and  misunderstood  (as  by  Jensen,  despite  his  originally  careful  definitions). 

Difficultia  with  "intelligence”  often  arise  from  its  different  meanings,  which 
often  are  not  kept  distinct.  First,  it  can  refer  to  some  presumably  fixed  capacity, 
ability,  potential.  It  refers  to  what  one  might  do,  at  most  and  at  bat,  on  tasks  de¬ 
fined  in  the  culture  as  requiring  intelligence.  This  potential  must,  in  the  last 
analysis,  be  inherited.  We  refer  to  this  when  we  define  intelligence,  say,  as  "the 
capacity  to  learn.”  (A  close  analogy  is  our  saying  that  generally  a  six-footer  prob¬ 
ably  can,  is  potentially  able  to,  jump  higher  than  a  four-foot-tall  man — regardless 
of  how  high  they  now  do  jump,  or,  indeed,  whether  they  now  jump  at  all.)  We 
might  call  this  "intelligence— potential  ability.” 

Second,  we  speak  of  "intelligence"  in  terms  of  people's  actual  performance  on 
tasks  defined  as  intelligent:  Einstein,  Jensen,  the  valedictorian  are  "intelligent" 
We  might  call  this  "intelligence— performance." 

Third,  we  use  "intelligence”  as  that  which  is  measured  by  IQ  tats,  which  are 
correlated  with  and  atimata  of  "intelligence— performance.”  We  might  call  this 
"intelligence— performance  atimate." 

The  essential  point  is  that  IQs  ("intelligence — performance  estimate")  derive 
from  behavior  defined  as  intelligent.  They  are,  and  cannot  be  anything  but,  per¬ 
formance  measures.  As  such,  they  have,  of  themselves,  nothing  whatever  to  do 
with  “intelligence— potential  ability”;  they  do  not  measure  any  kind  of  possible 
maximum  capacity— no  performance  ever  does  (it  indicata  minimum  available 
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potential).  If  you  see  me  jump  four  feet  high,  you  know  I  can  do  at  least  that; 
from  this  performance  you  know  nothing  about  how  high  I  might  jump— what  my 
inherent  potential  is.  The  same  is  true  for  groups,  and  is  not  affected  by  any  esti¬ 
mates  of  how  much  genetic  factors  have  contributed  to  this  present  performance. 

IQ  tests  measure  performance.  Any  conclusion  as  to  potential  ability  or  capac¬ 
ity  is  always  an  inference,  which  cannot  meaningfully  be  made  from  the  test 
score  alone;  and  it  is  highly  tentative.  If  I  am  a  healthy,  seven-foot-tall,  twenty- 
year-old  Watusi  jumping  four  feet  high,  you  will  suspect  that  I  am  performing 
considerably  below  my  potential  (jumping)  ability;  if  I  am  a  sixty-year-old  Pyg¬ 
my,  you  will  suspect  that  I  am  performing  dose  to  my  maximum  capadty,  that 
I  probably  cannot  jump  much  higher  under  any  circumstances. 

As  mentioned,  Jensen  defines  "intelligence"  as  "intelligence— performance  es¬ 
timate."  But  this  could  not  give  any  information  about  potential  ability.  So, 
explidtly  and  implidtly,  he  keeps  falling  into  the  basic  error  of  feeling  that  the 
IQ  is,  after  all,  a  measure  of  "intelligence— potential  ability.” 

If  only  we  had  never  called  these  things  “intelligence  tests"  I  Failing  this,  if  we 
could  only  curb  our  emotional  involvements  and  stick  with  Jensen's  original  ex¬ 
planations  and  definitions  of  IQ  and  intelligence! 

The  IQ  is  an  estimate  of  performance  on  tasks  defined  as  requiring  intelli¬ 
gence.  The  IQ  provides  an  estimate  of  minimum  (demonstrated,  expressed)  ca¬ 
padty  or  ability.  The  IQ  provides  no  information,  by  itself,  as  to  what  an  individ¬ 
ual  or  group  might  do,  what  the  potential  ability  is. 

Indden tally,  any  potential  capadty— to  perform  intelligently,  to  grow,  to  sing, 
to  jump,  and  so  on— is  a  quite  highly  abstract  construct  It  is  not  like  the 
"capadty”  of  a  quart  jar  for  holding  water;  there,  “capadty"  is  a  quite  low  level 
abstraction.  IQs  are  not  anal  (gout  to  cubic  inchesl 
Confusion  also  attends  the  concept  "heredity."  It  is  more  general  than  "herit- 
ability,"  which,  as  menti*  ned,  is  the  extent  to  which  a  property  like  height  or 
blood  type  or  a  behavior  like  learning  nuues  or  responding  on  IQ  testa— pheno¬ 
typic  phenomena— is  referable  to  hereditary  factors,  to  the  genotype.  Jensen 
makes  dear  that  "heritability"  does  not  imply  immutability. 

Yet,  it  is  on  the  basis  of  such  "heritability"  that  Jensen  finally  implies  that 
IQ  differences  between  groups  indicate  inherent  and  largely  immutable  differ¬ 
ences  in  certain  kinds  of  ability. 

The  difficulty  arises  because  Jensen  seems  to  think  of  heredity  in  the  old,  naive 
sense  of  the  genetic  transmission  of  spedfic  properties:  as  if  we  directly  or  in¬ 
directly  inherited,  say,  blood  type,  suture,  and  behaviors. 
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If  we  did,  it  would  make  tense  to  inquire  at  to  the  extent  to  which  some 
phenotypic  phenomenon  it  inherited,  and  to  what  extent  it  it  due  to  environ¬ 
ment  Any  given  phenotypic  phenomenon  could  then  theoretically  be  due  en¬ 
tirely  to  heredity,  entirely  to  environment  or  to  some  specifiable  mixture  of  the 
two.  This  way,  we  think  of  the  phenotypic  phenomenon  as  something  like  a  mar¬ 
tini,  made  up  of  gin  and  vermouth  in  varying  proportions. 

However,  observed  events  make  it  impossible  to  think  meaningfully  of  hered¬ 
ity  and  environment  in  this  way.  For  example,  presumably  girls  inherit  some¬ 
thing  to  do  with  menarche;  but  the  age  at  menarche  has  decreased  in  a  straight 
line  for  over  a  century  (Tanner,  J.M.,  Growth  at  Adolescence,  Blackwell  Sd. 
Pub!.,  Oxford,  1961).  Thus  we  “knew"  a  hundred  years  ago  that  the  average  girl 
inherited  menarche  at  about  sixteen;  only,  now  we  "know"  that  environment  ac¬ 
counted  for  that — actually  the  genet  seem  to  say  "thirteen.”  And  what  the  in¬ 
herited  possibility,  the  actual  limit,  is,  we  have  no  idea  of.  (This  "secular  trend" 
may  conceivably  be  due  to  a  sudden,  simultaneous  mutation  all  over  the  shop, 
though  no  one  seems  to  have  suggested  this  seriously;  even  so,  there  would  pre¬ 
sumably  have  been  something  in  the  environment  "causing"  such  mutations.) 

If  anything  may  be  taken  as  inherited,  surely  it  is  species-specific  behavior — 
built-in,  programmed,  reflex,  instinctive.  What  then  of  a  breed  of  fighting  mice, 
which,  when  reared  by  non-fighting  rats  from  shortly  after  birth  to  weaning,  do 
not  fight?  (Denenberg,  V.  H.,  Hudgens,  G.  A.,  and  Zarrow,  M.  Z„  "Mice  reared 
with  rats:  effects  of  mothers  on  adult  behavior  patterns,”  Psychol.  Reports,  1966, 
18,  451-6.)  We  "know"  that  these  rat-reared  mice  have  inherited  the  capacity  to 
fight— we  have  teen  it  in  all  mice  of  this  breed.  What  do  we  know  of  inherited 
capacity  to  fight  of  animals  we  have  never  seen  fighting?  (Or  of  the  capacity  of 
lower-class  children  to  abstract,  relatively  few  of  whom  we  have  seen  doing  to?) 

Jensen  himself  cites  the  finding  that,  after  maze-bright  and  maze-dull  rats  have 
been  bred,  a  very  restricted  environment  results  in  both  equally  performing  very 
poorly;  and  in  a  very  enriched  environment,  the  bright  rats  perform  still  better 
than  in  the  ordinary  environment,  the  dull  ones  much  better,  so  that  here  differ¬ 
ences  nearly  disappear  (Cooper,  R.,  and  Zubeck,  J.,  "Effects  of  enriched  and  re¬ 
stricted  early  environment  on  the  learning  ability  of  bright  and  dull  rats,"  Canai. 
/.  Psychol,  1958,  it,  159^4).  But  this  means  that  the  genetic  effect  here  is  visible 
only  in  what  happened  to  be  the  average  environment  in  our  laboratories.  Had 
the  enriched  environment  been  the  norm,  we  might  never  have  discovered  that 
maze-brightness  and -dullness  could  be  bredl 
In  addition,  cell  specialization  right  at  the  beginning  is  seen  to  be  a  function 
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not  only  ot  heredity,  but  of  the  influence  of  cell*  on  each  other,  of  the  inter* 
cellular  environment. 

In  view  of  there  kinds  of  phenomena,  it  seems  ineluctable  that  we  give  up  the 
notion  of  the  inheritance  of  phenotypic  phenomena.  We  inherit  possibilities, 
tendencies,  limits— and  these  are  inferred,  though  necessarily:  even  without  Jen* 
ten's  impressive  citations  of  geneticists  and  others,  it  is  dear  from  elementary 
considerations  that  any  phenotypic  phenomenon  must  be  influenced,  directly  oil 
indirectly,  by  genetic  factors. 

Any  phenotypic  phenomenon  occurs  when  an  organism's  inherent  potential 
meets  an  environment  facilitating  its  expression.  Obviously  no  environment  can 
bring  out  anything  if  the  potential  for  it  does  not  exist— presumably  we  are  all 
inherently  incapable  of  flapping  our  arms  so  that  we  fly.  But  rarely  is  this  poten¬ 
tial  directly  or  even  indirectly  observable  in  itself.  Of  course,  it  is  clear  that,  for 
the  organism  to  develop  at  all,  some  potentials  will  practically  alyrays  have  to 
be  available,  and  an  environment  facilitating  their  expression  will  have  to  be 
present:  thus,  it  is  not  entirely  "wrong”  to  speak  of  the  inheritance  of  blood 
types;  of  noses,  arms,  and  legs  growing  in  their  accustomed  places,  et  cetera  (but 
recall  the  Thalidomide  tragedies,  where  environment  was  changed  so  that  the  in¬ 
herent  potential  to  grow  arms  and  legs  could  not  be  expressed). 

The  essential  point  here  is  that,  in  the  area  of  heredity  and  environment,  we 
are  dealing  with  possibilities  and  their  chances  of  realisation.  Thus,  as  Dobshan* 
sky  also  says  in  the  paper  quoted  by  Jensen,  no  phenotypic  phenomenon  is 
uniquely  and  definitely  "determined"  by  heredity;  any  phenotypic  phenomenon 
is  also  genetically  "conditioned"— it  implies  some  inherited  potential  (Dobshan* 
sky,  T.,  “Genetic  differences  between  people  cannot  be  ignored,"  Scient.  Res.  July 
at,  1968,  p.  33). 

In  other  words,  phenotypic  phenomena-  are  not  the  "product  of  heredity  and 
environment"  in  the  sense  of  that  martini  "made  up"  of  gin  and  vermouth,' 
they  are  more  like  the  music  I  hear  coming  from  record  and  phonograph  (the 
record  may  be  as  hi-fi  as  can  be,  but  if  the  record  player  cannot  bring  it  out,  the 
result  is  poor,  and  vice  versa;  but  except  lor  some  obvious  scratch  on  the  record, 
we  have  no  way  of  teliing  whether  shortcomings  are  a  function  of  the  record  or 
the  player— and  some  players  can  bring  out  tones  and  suppress  noise  to  make  fine 
music  that  another  phonograph  cannot  produce  with  the  same  record). 

This  kind  of  what  mav  possibly  he  relied  "interacdoqism"  Is— also  on  the 
bash  ot  Jensen’s  own  more  careful  considerations— a  stne  qua  non  for  scientific 
understanding.  The  old  nature-nurture  controversies  really  are  naive  and  out- 
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dated:  there  simply  is  no  visible  nature  without  nurture,  no  nurture  without 
nature.  And  invisible  nature,  such  as  some  absolute,  reified  inherent  capacity,  is 
not  scientifically  useful. 

Rarely  can  we  even  indirectly  measure  inherited  possibilities,  especially  in¬ 
tellectual,  and  never  by  a  performance  measure  like  the  IQ. 

All  this  does  not  of  course  remove  the  possibility  that,  for  instance,  Jews  may 
have  inherited  tendencies  making  for  Nobel  Prize  winning  more  than  non-Jews. 
However,  the  fact  that  they  do  win  more,  or  that  some  performance  correlating 
with  Nobel  Prise  winning  may  show  high  "heri  lability,"  does  not  "prove”  this. 

Jensen  is,  however,  right  in  his  call  for  educational  opportunities  of  all  kinds 
for  all  people.  For  IQ  differences  between  groups,  where  there  is  considerable 
heri  lability,  represent  a  challenge  to  create  an  environment  where  any  socially  or 
personally  valuable  potential  that  may  have  been  inherited  can  be  expressed. 

WALTS  HAJtTliANN 

Purdue  University 


Intelligence  Is  More  Than  Measurement 

To  the  Editors: 

A.  R.  Jensen  makes  a  valuable  contribution  by  systematically  coordinating  a 
great  many  studies  bearing  on  his  chosen  topic  It  is  only  hoped  that  his  concep¬ 
tualizations  of  the  data  do  not  represent  the  extreme  point  of  a  twinging  pendu¬ 
lum.  Unusual  interpretations  are  often  signs  of  inadequate  evidence  which  is 
then  supplemented  by  wishfulness  and  self-projection.  In  behavioral  research,  the 
reliability  of  cumulated  data  such  as  are  presented  by  Jensen  is  usually  high,  but 
the  validity  of  causa]  inferences  is  nearly  always  subject  to  serious  doubt. 

Jensen’s  article  is  studded  with  a  number  of  perceptive  observations.  These 
alone  make  the  publication  worthwhile  and  suitable  for  a  stimulating  exchange 
of  ideas.  Conceiving  of  intelligence  as  a  "transfer”  across  behavioral  functions  is 
perhaps  the  boldest  and  most  exciting  idea  from  a  clinical  standpoint  Yet  Jensen 
fails  to  pursue  this  creative  point  Instead,  he  reverts  to  the  comfortable  but  dis¬ 
credited  definition  of  intelligence  as  “the  capacity  to  reason."  Reasoning  has  been 
shown  by  Thurstone  and  many  othesi  to  be  a  poup  factor  independent  ot  the  g. 
Therefore,  it  cannot  serve  as  a  central  vehicle  for  g.  The  existence  of  pure  g  tests, 
such  as  the  Raven  Progressive  Matrices  and  others,  is  probably  as  unreal  as  is  the 
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existence  of  culture-free  tests.  They  could  only  exist  in  a  social  vacuum  or  on  a 
planet  inhabited  by  one-dimensional  robots  interacting  with  an  unvarying  en¬ 
vironment.  Fair  measures  of  individual  achievement  on  this  earth  may  be  pos¬ 
sible  at  long  range,  but  they  will  not  be  as  simple  as  the  search  for  panaceas  in 
the  form  of  pure  g  and  "culture-fair”  tests. 

In  a  strained  attempt  to  be  consistent,  Jensen  creates  an  ad  hoc  hierarchy  of 
associative  (lower)  and  conceptual  (higher)  thought  processes.  His  conclusion 
that  the  higher  conceptual  processes  are  measured  by  the  IQ  would  be  very  dif¬ 
ficult  to  demonstrate.  Most  IQ  scales  include  a  balanced  number  of  associative 
and  conceptual  tests.  A  glance  at  the  test  manuals  (Wechsler,  etc.)  and  at  various*, 
research  papers  reveals  that  the  associative  tests  are  more  highly  correlated  with-' 
the  IQ  than  the  conceptual  ones,  except  where  the  test  design  is  an  inferior  ontf 
as  in  the  digit  span  test. 

Jensen’s  question  directly  concerned  with  the  magnitude  of  the  differential  •- 
contributions  of  heredity  and  environment  to  intelligence  is  well  taken.  But  there 
is  another  imperative  question  that  must  be  asked  and  perhaps  even  answered  be¬ 
fore  our  concern  with  "how  much  heredity  and  how  much  environment”  crystal¬ 
lizes  into  a  research  project.  The  question  relates  to  how  much  the  IQ  and  intel¬ 
ligence  contribute  to  the  totality  of  human  behavior  and  achievement.  It  has  been 
maintained  by  this  writer  for  a  number  of  yean  that  the  g,  defined  as  the  level  of 
optimum  personality  integration,  determines  not  more  than  15  percent  of  the 
variance  of  the  total  life  adjustment  of  any  one  individual.  The  remaining  vari¬ 
ance  of  85  percent  (including  errors  of  measurement)  is  controlled  by  nonintel¬ 
lectual  facton  such  as  sensory  acuities,  linguistics,  attitudes,  self-concepts,  fears, 
motives,  moods,  muscles,  and  yes,  all  the  cognitive  functions  of  concept  forma¬ 
tion,  judgment,  and  reasoning.  Should  these  group  factors  be  modifiable  by  spe¬ 
cial  stimulation  and  environmental  reenforcement,  then  the  heritability  of  intel¬ 
ligence  is  after  all  of  little  consequence  to  the  individual  and  to  the  society  in 
which  he  lives.  The  large  number  of  failures  with  high  IQs  and  the  equally 
large  number  of  successes  with  low  IQs  is  fair  evidence  of  the  relatively  small 
part  which  intelligence  plays  in  overall  learning.  Jensen  is  of  course  aware  of  the 
possibility  that  intelligence  is  only  a  part  of  the  total  behavior  complex.  Still,  he 
discusses  IQs  from  different  tests  and  different  research  projects  as  if  they  were 
absolutes  and  thereby  imparts  the  erroneous  impression  that  intelligence  is  equal 
to  total  personal  accomplishment.  In  reality,  neither  Jensen  nor  those  whom  he 
quotes  have  measured  the  85  percent  variance  hidden  in  the  tests  and  not  ac¬ 
counted  for  by  the  IQ. 
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Experienced  clinicians  know  through  retests  that  solid  and  permanent  boosts 
in  IQ  are  very  gradual  and  take  many  years  to  materialize.  One  should  not  ex* 
pea  drastic  changes  in  IQ  as  a  result  of  intensified  teaching  that  lasts  J  months 
or  even  g  years.  The  validity  of  rapid  and  sustained  rises,  of  IQs  should  be 
viewed  with  great  circumspection,  as  they  are  often  due  to  poor  tests  or  poor 
testing  conditions  either  before  or  after  the  specialized  treatment.  Besides,  the 
effecting  of  a  rise  in  IQ  by  remedial  education  is  a  wholly  misplaced  and  un¬ 
important  objective. 

If  a  child's  motivation  for  effort  has  improved  or  if  a  person's  self-concept  and 
■reality  contact  have  changed  for  the  better,  the  attendant  results  may  not  be 
measurable  by  IQs  and  yet  be  decisive  as  to  whether  the  individual’s  future  ef¬ 
fort  will  be  positive  or  negative.  Even  those  who  may  have  been  permanently 
damaged  by  early  malnutrition,  sensory  deprivation,  and  grots  neglea  may  bene¬ 
fit  from  compensatory  training  in  the  nonintellectual  phases  of  behavior. 

Jensen's  curves  and  graphs  illustrating  the  varying  rates  of  development  of  the 
cognitive  processes  are  partly  confirmed  by  clinical  retests.  However,  both  associ¬ 
ative  and  conceptual  thinking  are  subject  to  negative  and  positive  accelerations 
at  different  ages,  in  different  groups,  and  for  different  reasons.  The  negative  ac¬ 
celeration  of  children  with  speech  and  word  recognition  disabilities  (associative 
processes)  has  been  known  for  many  years.  The  conceptual  processes  of  these 
children  are  usually  intact.  They  create  amazement  in  teachers  who  observe  the 
children’s  fine  conceptual  thinking  in  the  presence  of  serious  defects  in  the  re¬ 
constructive  skills.  What  is  not  so  well  known  is  that  a  prolonged  period  of  posi¬ 
tive  acceleration  in  associative  learning  occurs  in  the  same  individuals  between 
ages  16  and  30.  Jensen's  negative  acceleration  in  conceptual  thinking  between 
ages  4  and  8  is  repeated  even  more  conspicuously  in  the  years  before  puberty  regard¬ 
less  of  socio-economic  status.  It  occurs  in  children  with  superior  associative  think¬ 
ing  and  high  IQs.  Table  19  on  page  115  is  not  to  be  accepted  as  universally 
valid.  Indeed,  it  looks  like  the  result  of  an  experimental  or  statistical  artifact 
based  on  biased  tests,  deviant  population  samplings,  procedural  idiosyncrasies, 
and  inadequate  definition  of  concepts. 

In  summary,  intelligence  should  not  be  misidentified  with  the  total  adjustment 
of  people,  scholastically  or  vocationally.  There  are  over-riding  extra-intellectual 
forces  which  may  cause  competency  or  incompetency  at  any  IQ  level.  The  idea 
that  intelligence  is  mostly  a  genetic  trait  (still  to  be  confirmed)  should  not  deter 
this  country  from  initiating  remedial  projects  intended  to  improve  the  quality 
and  quantity  of  human  self-realization.  If  only  is  percent  (80%  of  15)  of  total 
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behavior  is  inherited,  it  would  be  inhuman  to  deprive  large  segments  of  the 
population  of  a  chance  to  learn  and  to  contribute  to  the  creative  pool  of  the 
community.  There  is  still  much  to  be  learned  about  learning,  but  this  important 
task  may  be  frustrated  unless  we  place  this  IQ  in  proper  perspective  with  regard 
to  overall  achievement.  Studies  like  Jensen's  tend,  by  their  selective  and  exag¬ 
gerated  emphasis  on  minor  issues,  to  narrow  public  horiions  and  to  foster  social 
inertia  or  what  has  aptly  been  named  "education  for  retardation." 

JOSEPH  P.  JASTAK 

Wilmington,  Delaware 
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Racial  Alienation  and  Intelligence  * 

To  the  Editors: 

Arthur  R.  Jensen’s  article  is  a  thoughtful  review  that  should  be  read  and  dis¬ 
cussed  by  a  far  larger  audience  than  is  likely  to  see  it  in  the  Winter  issue  of  the 
Harvard  Educational  Review.  It  will  be  much  talked  about,  but  unfortunately 
only  secondhand  in  response  to  several  popular  commentaries  that  have  empha¬ 
sized  a  few  controversial  (and  I  would  say  incautious)  remarks  at  the  expense  of 
a  great  deal  of  Dr.  Jensen's  wisdom  and  scholarly  reserve. 

The  meat  of  his  discussion  concerns  the  effort  to  bridge  the  IQ  gap  between 
the  white  and  Negro  communities  in  the  United  States.  There  can  be  no  evasion 
of  the  raw  statistics,  which  indicate,  among  other  things,  an  average  reading  re¬ 
tardation  of  one  to  three  years.  The  question  is  whether  we  can  design  educa¬ 
tional  programs  to  erase  the  painful  statistics. 

*  Reprinted  by  perm'.'don.  Copyright  <g>  The  Washington  Post,  1969. 
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Dr.  Jensen  is  careful  to  insist  that  we  focus  on  individual  capability:  genius  is 
neither  lacking  among  Negroes  nor  universal  among  whites.  He  does  point  out, 
wearily,  that  we  cannot  overlook  the  social  demand  for  programs  that  concentrate 
on  compensation  for  group  handicaps. 

His  most  provocative  statement  is  his  first  sentence:  "Compensatory  education 
has  been  tried  and  it  apparently  has  failed."  Unfortunately  such  a  remark  may 
deter  many  proponents  of  the  principle  of  compensatory  education  from  reading 
the  substance  of  his  criticism.  There  is  little  doubt  that  many  programs  could  not 
begin  to  meet  the  unrealistic  expectations  of  their  enthusiasts.  In  this  sense,  we 
could  argue  that  every  educational  program  has  failed,  and  note  that  many  bril¬ 
liant  men  have  achieved  their  successful  place  in  life  in  spite  of  wholly  inappro¬ 
priate  educational  regimes.  Many  critics  believe  that  compensatory  education  hat 
hardly  ever  been  tried,  and  within  our  present  social  framework  it  may  be  impos¬ 
sible  to  implement  with  the  rigor  needed  to  achieve  prompt  returns.  Compensatory 
education  programs  are  experiments,  and  we  will  never  find  out  the  ingredients 
of  practical  success  unless  we  apply  the  kind  of  harsh  criticism  of  actual  results 
(rather  than  reliance  on  prior  hopes)  that  Dr.  Jensen  demands  and  illustrates. 

Unfortunately,  Dr.  Jensen  says  almost  nothing  about  the  brutal  fact  that  is,  in 
my  view,  the  central  issue  in  the  educational  gap— the  increasingly  bitter  aliena¬ 
tion  of  the  races;  the  growing  divergence  of  cultural  loyalties.  Taking  this  into 
account,  I  would  have  to  say  that  "intelligence"  undoubtedly  does  have  a  very 
large  and  relatively  simple  genetic  component.  In  fact,  the  genes  are  all  too  vis¬ 
ible:  they  control  the  color  of  the  skin.  In  our  present  milieu,  these  genes  may 
lead  a  student  with  the  highest  intellectual  potential  to  turn  his  back  on  the  hard 
work  of  learning  physics,  chemistry,  and  mathematics  (which  will  measure  out  as 
intelligence  by  middle-class  standards)  in  favor  of  black  studies  that  he  hopes 
may  meet  his  more  urgent  needs  in  other  spheres. 

The  same  principle  must  operate  right  back  to  birth,  and  before.  At  the  mo¬ 
ment  we  have  neither  the  means  to  measure  its  influence  on,  say,  reading  skills, 
nor  to  know  how  to  cancel  h,  nor  even  whether  we  should  try. 

Jensen’s  remarks  on  the  heritability  of  intelligence  have  misled  some  commen¬ 
tators.  Much  of  his  paper  is  an  informative  restatement  of  the  allocation  of  hered¬ 
ity  versus  environment  as  sources  of  variation  in  intelligence  within  white  cul¬ 
tures.  He  concludes  (and  I  agree)  that  environmental  differences  in  the  groups 
so  far  studied  account  for  less  than  half  the  variability,  which  is  to  say  that  the 
genes  account  for  more.  I  would  stress  both  the  complexities  of  such  a  judgment 
and  the  difficulty  of  separating  genes  from  prenatal  environment  and  disen  tan- 
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gling  specific  interactions  of  genes  and  later  environments.  For  the  sake  of  hy¬ 
pothesis,  we  could  imagine  that  there  are  different  genes  that  condition  how 
easily  a  child  can  learn  pictograms  on  the  one  »iand,  or  alphabetic  syllables  on 
the  other.  If  so,  it  will  be  quite  important  for  the  actual  intelligence  of  a  particu¬ 
lar  child  whether  he  happens  to  be  reared  in  Japan  or  in  Sweden,  though  each 
country  has  an  excellent  educational  system. 

Jensen  correctly  criticizes  the  exaggerated  environmentalist  bent  of  many  psy¬ 
chologists  and  educationists  who  tend  to  minimize  such  information.  He  also 
cautions  that  "all  the  major  heritability  studies  reported  in  the  literature  are 
based  on  samples  of  white  European  and  North  American  populations,  and  our 
knowledge  of  the  heritability  of  intelligence  in  different  racial  and  cultural  groups 
within  these  populations  is  nil.  For  example,  no  adequate  heritability  studies  have 
been  based  on  samples  of  the  Negro  population  of  the  United  States." 

At  this  point,  Jensen  favors  the  hypothesis  that  genetic  factors  play  as  large  a 
role  in  the  difference  between  racial  groups  as  they  do  within.  .This  position  will 
be  difficult  to  confirm  or  refute  by  any  experiments  that  I  can  foresee  as  realisti¬ 
cally  possible  in  the  face  of  existing  cultural  alienation.  Large  segments  of  either 
community  refuse  to  be  color  blind.  How  then  can  we  discuss  experiments  like 
adoption  of  black'  children  into  white  families,  with  any  realistic  expectation  of 
their  answering  such  subtle  questions  as  the  genetic  basis  of  the  development  of 
the  brain? 

Jensen  and  I  part  company  on  the  issue  of  the  impact  of  racial  alienation  on 
intellectual  development.  I  believe  this  alienation  is  quite  sufficient  to  account 
for  the  statistical  observations  without  the  need  for  speculation  about  other  ge¬ 
netic  factors.  Jensen  fails  to  see  enough  difference  in  early  environmenu  of  chil¬ 
dren  he  believes  to  be  in  comparable  economic  strata,  to  account  for  later  school 
difficulties.  I  must  point  out  that  "comparable"  groups  have  never  been  stan¬ 
dardized  even  for  simple  physical  health  or  for  nutrition  during  pregnancy.  Jen¬ 
sen's  genetic  hypothesis  is  scarcely  a  new  one;  it  can  be  traced  with  little  change 
back  to  Plato  at  least. 

But  it  remains  just  a  hypothesis,  and  we  are  not  much  better  equipped  than 
Plato  was  to  assess  it  This  situation  will  not  prevail  many  more  generations,  for 
we  are  beginning  to  learn  the  specifics  of  the  biology,  including  the  genetics,  of 
the  growth  of  the  brain.  By  the  time  we  have  the  biochemical  and  neurobiological 
tools  to  assay  objectively  a  child’s  genetic  potential  for  intelligence,  it  may  be  a 
moot  point  for  we  will  know  enough  to  provide  specific  remedies  for  most  of  the 
specific  defects  that  we  can  so  identify. 
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The  genetic  hypothesis  is  almost  irrelevant  to  Jensen's  most  cogent  point.  Our 
educational  systems  often  neglect  a  child’s  strongest  capabilities  and  hold  him 
back,  while  focusing  on  his  weaknesses.  He  reports  very  encouraging  results  in 
teaching  deprived  children  how  to  read  by  rote  learning,  leaving  more  compli¬ 
cated  abstractions  to  a  later  stage  of  their  schooling.  If  the  6-year-old  has  a  deficit 
in  abstract  thinking,  it  is  relatively  unimportant  for  educational  policy  whether 
this  is  the  fault  of  his  genes  or  a  cultural  maladaptation.  In  many  situations,  a 
genetic  defect  might  be  easier  to  repair:  certainly  we  are  better  equipped  to  deal 
with  diabetes  or  deafness  than  with  overt  racial  hostility. 

The  social  crime  would  be  to  characterize  a  child  by  his  color  rather  than  by 
his  individually  tested  capabilities,  and  Jensen  may  be  doing  a  great  service  by 
insisting  on  this  kind  of  differentiation. 

The  genetic  hypothesis  does  matter  if  it  discourages  educators  and  scientists 
from  probing  more  deeply  into  the  crucial  early  years  of  child  development.  The 
period  from  one  to  three  years  of  age  is,  in  fact,  almost  a  blank  page  of  scientific 
observation  although  it  is  the  crucial  period  of  socialization  and  language  devel¬ 
opment.  This  is  no  accident:  children  of  that  age  are  hidden  in  the  bosom  of  their 
families;  in  many  states  it  is  even  legally  forbidden  to  establish  "schools"  for 
them,  on  the  theory  that  maternal  deprivation  would  be  fatal  to  their  proper  de¬ 
velopment.  The  most  crucial  level  in  compensatory  education  may  be  an  effort  to 
reach  and  teach  the  mothers  of  these  young  children.  Teach  what?  We  have  no 
scientific  guidelines  yet,  and  there  are  pitifully  few  programs  along  these  lines. 

For  this  interval  of  life,  physical  factors  of  development  must  not  be  over¬ 
looked:  we  will  return  time  and  again  to  malnutrition— not  overt  hunger,  but 
dietary  imbalance,  whose  importance  Jensen  has  not  overlooked,  though  he  fails 
to  incorporate  it  in  his  general  outlook: 

At  least  one  study  shows  that  some  undetermined  proportion  of  the  urban  population 
in  the  United  States  might  benefit  substantially  with  respect  to  intellectual  development 
by  improved  nutrition.  In  New  York  City,  women  of  low  socio-economic  status  were 
given  vitamin  and  mineral  supplemenu  during  pregnancy.  These  women  gave  birth  to 
children  who,  at  4  yean  of  age,  averaged  eight  points  higher  in  IQ  than  a  control  group 
of  children  whose  mothers  have  been  given  placebos  during  pregnancy. 

With  effects  like  that,  why  are  we  discussing  anything  else? 

We  must  consider  many  other  deficiencies  of  the  urban  environment,  many  of 
them  poorly  defined  but  remediable  with  ordinary  medical  care.  An  astonishing 
number  of  kids  from  old  slums  still  turn  up  with  classical  lead  poisoning  brain 
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damage  from  eating  flakes  of  ancient  paint.  We  do  not  ease  their  problem  with 
lead  and  carbon  monoxide  fumes  from  auto  exhausts. 

Finally,  some  specific  genes  are  related  to  diseases  known  to  be  more  prevalent 
among  Negroes.  Sickle  cell  trait  in  Africa  is  a  defense  against  death  from  malaria, 
which  balances  the  impact  of  the  much  rarer  full-blown  disease,  sickle  cell  ane¬ 
mia.  About  8  per  cent  of  American  Negroes  are  genetic  carriers  of  this  trait  (dis¬ 
covered  by  a  Negro  medical  student  who  examined  his  own  blood).  These  ge¬ 
netic  carriers  are  not  anemic  or  otherwise  clinically  ill.  Nevertheless,  we  need  and 
do  not  have  the  kinds  of  studies  that  would  show  subtler  effects  on  the  carrier  in¬ 
dividual  under  stress.  For  example,  we  do  not  know  whether  carrier  children  are 
more  or  leu  intelligent  than  their  normal  siblings.  When  we  have  studies  like 
these,  which,  needleu  to  say,  will  involve  various  genes  distributed  among  all  the 
races,  we  can  claim  to  have  made  some  tangible  headway  on  the  genetics  of 
intelligence. 

JOSHUA  I  EDEKBEKC 

Stanford  University 


A  Black  Neuropsychiatrist  Responds 

To  the  Editors: 

In  the  article,  "How  Much  Can  We  Boost  IQ  and  Scholastic  Achievement?" 
the  adverbial  phrase  "In  the  Negro"  was  omitted— but  that  was  what  it  really 
was  all  about.  The  main  argument  that  Dr.  Jensen  is  attempting  to  present  is 
simply:  "Negroes  are  born  stupid;  it's  genetic;  there’s  nothing  you  can  do  about 
it.”  As  I  reviewed  this  elaborate  assortment  of  truths,  half-tniths,  falsehoods, 
exaggerations,  faulty  deductions,  and  speculations,  I  experienced  mixed  emotions 
—including  a  generous  portion  of  hostility.  Many  questions  raced  through  my 
mind. 

Can  the  intellectuals  give  us  the  answers  to  the  Negro's  problems?  We  see  one 
group  rushing  in  to  set  up  one  set  of  criteria  and  procedure  based  on  its  intel¬ 
lectual  expeditions  into  outer  space.  Before  the  ink  on  its  manual  is  dry,  another 
group- rushes  in,  changing  criteria,  procedure,  and  philosophy,  in  accordance 
with  iu  own  harebrained  schemes.  In  the  meantime,  the  disadvantaged  Negro 
finds  himself  bounced  about  like  a  ping-pong  ball. 

Can  science  continue  to  remain  pure  and  free  in  spite  of  the  new  tremendous 
involvement  of  government?  We  must  remember  that  Dr.  Jensen  is  hired  by 
the  University  of  California  at  Berkeley  where  rebellious,  disorderly,  and  disrup- 
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tive  black  militants  have  incurred  the  wrath  of  Dr.  Jensen's  boss,  the  governor. 
Psychiatry  has  taught  us  that  hostile  motives  and  selfish  motives,  having  to  do 
with  the  attainment  of  prestige  and  power,  are  often  unconscious  and,  acted  out 
outside  of  awareness,  tend  to  influence  whom  we  test,  how  we  test,  when  we  test, 
how  we  apportion  variables,  how  we  interpret  our  findings,  etc.,  so  that  ofttimes 
conclusions  derived  from  research  projects  are  only  meaningful  as  instruments 
of  repression  or  self-aggrandizement.  1,  too,  do  not  condone  anarchy;  however, 
I  feel  that  wide-spread  acceptance  of  the  conclusions  reached  by  Dr.  Jensen 
would  qnly  serve  to  breed  more  anarchy. 

It  is  not  difficult  to  see  that  now,  after  having  read  Dr.  Jensen's  article,  many  a 
successful  business  man  (who,  by  the  way,  is  seldom  a  long-haired  intellectual  but 
who,  in  spite  of  disparaging  remarks  to  the  contrary,  is  often  infested  with  a 
secret  awe  of  the  long-hairs)  will  hesitate  now  as,  in  response  to  a  legitimate 
feeling  of  guilt,  he  was  just  about  to  kick  a  young  Negro  upstairs  into  manage¬ 
ment.  As  we  read  about  the  riots  on  the  California  campuses,  some  of  us  will 
wonder  what,  indeed,  were  Dr.  Jensen's  motives  for  removing  this  guilt,  and  does 
government  involvement  in  science  now  have  the  power  to  alter  the  findings  in 
research? 

Can  we  measure  intelligence?  Dr.  Jensen  states:  "The  most  important  fact 

about  intelligence  is  that  we  can  measure  it _ There  is  no  point  in  arguing  the 

question  to  which  there  is  no  answer,  the  question  of  what  intelligence  really  is." 
I  am  not  a  long-haired  intellectual  and  therefore  1  will  probably  never  be  able  to 
understand  how  in  Hades  you  can  measure  something  if  you  don't  know  what  you 
are  measuring,  even  if  you  should  show  me  a  thousand  graphs  and  charts  from 
now  until  Doomsday. 

I  am  very  unhappy  about  Dr.  Jensen's  use  of  the  distinction  between  cognitive 
learning  via  the  use  of  abstract  reasoning  and  rote  learning  via  memorizing 
through  repetition,  and  his  implication  that  Negroes,  being  deficient  in  the 
capacity  for  abstract  conceptualization,  tend  to  do  better  in  tasks  involving  rote 
learning.  1  have  treated  many  a  severely  brain-damaged  child,  white  and  black, 
but  I  have  never  treated  a  child  so  severely  mentally  disabled  that  his  only  re¬ 
course  to  learning  was  by  memorizing  through  repetition.  In  fact,  anthropolo¬ 
gists  tell  us  even  the  bean-sized  brain  of  the  binl  and  the  fish  has  occasionally  been 
known  to  shift  gears  in  the  face  of  an  unprecedented  conflict  between  instincts, 
and  to  surprise  the  observer  by  coming  up  with  an  entirely  new  solution,  thus 
demonstrating  some  capacity  for  abstract  reasoning. 

Others  of  us  who  deal  with  problems  of  learning  distinguish  between  facility 
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with  the  abstract  (that  which  cannot  be  grasped  with  our  five  senses  and  which 
therefore  must  be  conceptualized  in  the  abstract)  versus  facility  with  the  con¬ 
crete  (that  which  can  be  grasped  with  our  five  senses;  that  which  is  present  be¬ 
fore  us,  that  which  can  be  teen,  felt,  touched,  etc.) .  It  is  a  fact  that  in  my  work 
among  the  disadvantaged  I,  too,  have  found  that  many  Negroes  have  a  greater 
facility  for  the  concrete  than  the  abstract.  What  does  this  mean? 

Dr.  Jensen  implies  that  capacity  for  abstract  conceptualization  is  genetically 
endowed  and  fixed.  I  disagree.  I  believe  that  the  capacity  for  abstract  con  cep 
tualization  is  dependent  upon  opportunity  and  motivation  and  upon  training 
and  that  it  can  be  increased  or  decreased. 

That  the  capacity  for  abstract  reasoning  can  decrease  without  clinical  evidence 
of  brain  damage  is  well  known  to  all  psychiatrists  who  have  studied  schizo¬ 
phrenic  patients.  It  is  not  unusual  for  the  chronic  schizophrenic  patient,  white 
or  black,  who  has  withdiawn  from  the  world  around  him,  to  show  severe  im¬ 
pairment  in  abstract  reasoning. 

That  the  capacity  for  abstract  reasoning  can  increase  through  motivation  is 
well  known  to  historians  who  have  taught  us  that  many  of  the  greater  works  of 
art  were  created  during  those  periods  when  man  could  relax  from  the  concrete 
dangers  of  war,  starvation,  and  pestilence  and  loose  hit  mind  for  flights  into 
fantasy.  We  must  ask  ourselves:  Has  the  Negro  in  this  culture  ever  enjoyed  this 
degree  of  relaxation?  On  the  other  hand,  anthropologists  will  tell  us  that  many 
of  the  revolutionary  weapons  of  mankind  were  bom  out  of  necessity.  Have  Ne¬ 
groes  in  this  culture  ever  been  threatened  with  destruction?  The  answer  is, 
"No.”  On  the  contrary,  they  have  been  asked  to  accept  the  status  quo,  to  accept 
and  to  grapple  with  the  concrete  situations  confronting  them  that  arise  out  of 
their  status  as  second  class  citizens. 

That  the  capacity  for  abstract  reasoning  can  be  increased  through  training  is 
well  known  to  any  good  mother  or  teacher  who  loves  to  teach  children  to  ap 
proach  problems  logically  and  to  think;  who  is  patient;  who  is  not  overworked 
with  overcrowded  conditions;  who  it  not  lonely,  depressed,  frustrated,  and  over¬ 
whelmed  by  reality  problems;  and  finally,  who  herself  was  taught  by  a  thinking 
mother  or  a  thinking  teacher  and  who,  therefore,  knows  how  to  think  herself. 
But  this  process  begins  early  in  life.  It  is  subtle  and  outside  of  our  awareness.  It 
is  all-pervasive  and  permeates  the  very  personality  of  the  home.  It  does  not  take 
place  in  a  few  months.  The  pre-school  child  who  sits  on  the  lap  of  his  father  as 
he  reads  and  discusses  the  newspaper  before  he  goes  off  to  the  office  at  8:oo  in 
the  morning,  will  develop  a  higher  capacity  for  abstract  conceptualization  than 
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the  pre-ichool  child  whose  father  rushes  off  to  work  on  a  construction  gang  at 
6:oo  a.m.  Nature,  however,  will  give  the  laborer's  son  a  greater  facility  for  the 
concrete.  Considering  the  vocational  opportunities  that  the  culture  will  offer  the 
laborer's  son  15  years  later,  can  we  say  that  Nature  was  unwise?  Is  that  not  what 
the  great  cultural  anthropologist,  Erik  Erikson,  taught  us? 

Dr.  Jensen  puts  a  high  premium  on  the  capacity  for  abstract  reasoning,  insist¬ 
ing  that  this  is  the  real  measure  of  intelligence.  I  wonder  about  this.  It  is  true 
that  in  psychotherapy  my  disadvantaged  Negro  patients  have  more  difficulty 
analyzing  their  frustrations  in  the  abstract  than  do  my  more  advantaged  white 
patients.  But  is  the  white  female  patient  in  therapy,  who  is  preoccupied  with 
abstract  conceptualization  around  what  is  a  good  mother  and  what  is  a  bad  moth¬ 
er,  necessarily  more  intelligent  than  the  black  female  patient  in  therapy,  who  is 
preoccupied  with  such  concrete  problems  as  how  to  go  out  to  work  to  pay  the  rent 
and  grocery  bills  and  still  make  sure  that  my  children  get  to  school,  study  their 
lessons,  and  behave  themselves?  In  other  words,  can  the  black  female  patient  afford 
to  be  abstract?  Does  she  have  the  time,  the  mental  energy,  and  the  motivation? 
And,  getting  closer  to  the  matter  at  hand,  is  Dr.  Jensen,  who  is  preoccupied  with 
abstract  conceptualization  around  the  question  of  the  relative  innate  intelligence 
t>f  Negroes,  more  intelligent  than  those  of  us  who  are  more  concerned  with  the 
concrete  problem  of  getting  public  support  for  the  Head  Start  Program,  which 
Dr.  Jensen’s  abstract  exploits  into  outer  space  would  surely  jeopardize? 

What  is  the  intelligence  test,  and  is  it  a  true  measure  of  intelligence?  We 
agree  with  Dr.  Jensen's  observation  that  blacks  as  a  group  have  scored  lower  in 
traditional  intelligence  tests  than  have  whites.  We  are  in  accord  with  his  reminder 
that  the  first  IQ  test,  the  Binet-Simon  Test,  was  set  up  in  France  to  predict  which 
pupils  would  fail  in  school  and  that  the  ingredients  in  that  test  were  derived  from 
the  knowledge  of  what  teachers  expected  in  the  French  schools  of  that  day.  We 
would  also  agree  that  the  Binet  test  md  the  intelligence  tests  that  have  been  de¬ 
veloped  subsequently  have  done  a  good  job  in  predicting  a  child’s  future  aca¬ 
demic  adjustment  in  school.  On  the  other  hand,  we  heartily  disagree  with  his 
deduction  that  the  intelligence  test  is  a  reliable  measure  of  “intelligence"  regard¬ 
less  of  his  extrapolations  and  mysterious  g-factors.  You  do  not  have  to  be  a 
clinical  professor  of  psychology  to  look  at  the  test  and  see  this. 

The  most  frequently  used  test  of  “intelligence"  in  children  is  the  Wechsler 
Intelligence  Test  for  Children.  Three  pans  of  this  test,  entitled  General  Informa¬ 
tion,  General  Comprehension,  and  Vocabulary,  with  tout  maximum  combined 
scores  of  138,  are  weighed  heavily  in  favor  of  the  boy  whose  father  reads  the  news- 
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paper  every  morning— the  boy  who  goes  to  school  with  a  good  command  of 
English.  Recent  studies  coming  out  of  New  York  indicate  that  the  disadvantaged 
child  is  hit  hardest  in  the  area  of  language  usage. 

A  fourth  subtest  is  entitled  Arithmetic,  with  a  maximum  score  of  16  points, 
and  is  weighed  in  favor  of  the  child  whose  parents  have  sat  down  md  taken 
time  to  teach  him  to  count  and  figure.  A  fifth  subtest  is  called  Digit  Span,  with  a 
maximum  score  of  s6  points,  and  is  weighed  in  favor  of  the  child  whose  parents 
have  taught  him  self-control,  the  major  ingredient  in  attention,  concentration, 
and  the  accurate  registration  and  recall  of  stimuli.  The  remaining  six  portions 
of  the  test  entitled  Picture  Completion,  Picture  Arrangement,  Block  Design, 
Object  Assembly,  Coding,  and  Mazes,  with  total  maximum  accumulative  points 
of  237,  are  indeed  more  accurate  indicators  of  intelligence;  but,  nonetheless,  I  am 
sure  that,  all  other  factors  remaining  equal,  the  child  who  has  worked  a  lot  of 
jigsaw  puzzles  will  score  higher  than  the  child  who  has  not. 

Dr.  Jensen  tends  to  discount  organic  factors  arising  around  deleterious  pre¬ 
natal  influences,  prematurity,  infantile  malnutrition,  and  febrile  illnesses,  unless 
there  is  gross  evidence  of  neurological  impairment,  with  the  rationalization  that 
the  black  infant  •$  usually  precocious  in  his  motor  development.  In  my  work 
with  juvenile  delinquents,  1  have  seen  a  multitude  of  superb  physical  specimens 
with  no  gross  evidence  of  neurological  impairment  on  cursory  examination.  These 
hoys  often  do  have  significant  impairment  in  abstract  conceptualization  with  the 
result  that  they  have  difficulty  reflecting  over  and  anticipating  painful  future 
punishment  for  present  pleasurable  behavior  (looking  before  they  leap).  A 
careful  history  of  the  pregnancy,  birth,  and  infantile  development  will  often  point 
to  organicity.  A  painstaking  neurological  examination  will  often  reveal  subtle 
neurological  deficits  in  spite  of  the  imposing  physique.  An  electroencephalogram, 
if  taken  before  age  >1.  will  often  reveal  unequivocal  abnormalities.  It  is  a  fact 
that  when  the  brain  is  exposed  to  deleterious  influences,  the  ability  to  con¬ 
ceptualize  in  the  abstract  will  be  the  first  to  go.  As  the  brain  convalesces,  ab¬ 
stract  conceptualization  will  be  the  last  to  come  back. 

Dr.  Jensen  tends  to  attribute  the  major  responsibility  in  the  Negroes’  lower 
IQ  scenes  to  irrevocable  genetic  factors.  In  my  work  with  retarded  children  in 
local  institutions  for  the  retarded,  I,  too,  was  impressed  with  the  large  per¬ 
centage  of  children  whose  parents  were  retarded  and  with  their  even  distribu¬ 
tion  between  the  races  and  1  recognized  the  genetic  factors.  On  the  other  hand, 
in  working  with  a  large  number  of  other  children  in  a  group  of  adolescent  clinics 
in  disadvantaged  neighborhoods,  I  saw  another  type  of  problem.  Many  of  these 
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children  were  functioning  a*  if  they  were  somewhat  retarded.  A  significant  num¬ 
ber  of  these  children  did  not  present  historical,  neurological,  and  laboratory  data 
pointing  to  organicity.  A  significant  number  of  them,  however,  were  concrete 
with  defects  in  abstract  conceptualization.  Are  these  the  children  that  Dr.  Jensen 
is  talking  about?  How  can  I  be  sure?  As  one  looks  into  their  family  background, 
one  is  impressed  with  two  possibilities:  i.  They  probably  were  never  encouraged 
to  think,  a.  They  probably  were  never  exposed  to  a  person  who  was  able  and 
willing  to  teach  them  to  think. 

What  about  the  schools?  Dr.  Jensen  expresses  concern  that  huge  expendi¬ 
tures  in  “remedial  education"  have  failed  to  produce  results  and  he  suggests  that 
we  question  our  basic  premises.  I  agree.  But  Dr.  Jensen  fails  to  see  that  any  cul¬ 
ture  that  would  create  a  problem  would  have  difficulty  eliminating  the  problem 
because  the  factors  that  created  the  problem  would  remain  the  same. 

There  are  many  ways  to  teach  a  child.  Children  with  facility  for  the  abstract 
can  learn  geography  from  a  teacher  standing  in  front  of  a  class  pointing  to  a  global 
map  and  verbalizing,  and  they  will  be  able  to  conceptualize  the  various  continents, 
oceans,  and  waterways.  However,  children  with  facility  for  the  concrete  will  do 
poorly  if  the  same  method  of  teaching  is  used.  But,  if  you  buy  each  of  them  a  little 
global  map,  and  set  it  on  their  desks  so  that  they,  too,  can  look  to  it  and  point  to  it, 
they  will  also  learn  geography.  Can  we  then  say  that  they  were  bom  stupid?  Is  it 
not  possible  that  it  is  the  professional  who  would  insist  upon  testing  them  with 
standards  alien  to  their  personalities  and  upon  teaching  them  with  techniques 
alien  to  their  abilities,  who  is  lacking  in  intellgence? 

A  word  about  vocation.  Dr.  Jensen  sinks  to  a  new  low  in  stupidity  when  he  de- 
*  dares  “. . .  Intelligence  via  education  has  its  greatest  effect  in  the  assorting  of  indi¬ 
viduals  into  occupational  roles. . . .  The  IQ  of  school  boys  can  be  correlated  with 
their  occupational  status  14-19  years  later.  .  .  .  Intelligence  is  a  socially  defined 
quality  and  is  not  essentially  different  from  achievement  in  the  vocational 
sphere. ...  So  we  see  that  the  prestige  hierarchy  of  occupation  is  a  reliable  objective 
reality  in  our  sodety." 

I  have  a  warm  respect  for  the  Jewish  people  because  of  the  qualities  which 
they  have  manifested  in  their  struggle  against  oppression.  Dr.  Jensen  admits 
that  they  have  demonstrated  high  intelligence.  We  all  know  that  they  have  a  . 
facility  for  handling  money.  If  "intelligence  is  not  essentially  different  from 
achievement  in  the  vocational  sphere,"  why  then  are  there  so  few  Jews  who  are 
presidents  of  banks  or  heads  of  Wall  Street  brokerage  firms?  I  also  have  a  healthy 
respect  for  the  intellectual  ability  of  the  Chinese.  But  why,  then,  for  so  many 
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yean  were  they  seen  mainly  in  laundries  and  restaurants?  And  can  Dr.  Jensen 
explain  how  the  Russian  serfs  of  too  yean  ago  are  the  rulen  of  Russia  today? 

If  the  black  boy  still  has  more  facility  with  the  concrete,  when  he  reaches 
maturity,  why  is  he  not  offered  a  trade  or  given  on-the-job  training?  The  fact  i« 
that  the  white  boys  who  have  problems  with  abstraction  are  accepted  into  af* 
prenticeships  by  the  thousands  or  into  employment  where  they  can  learn  while 
they  earn,  while  the  black  boys  are  barred  from  these  situations.  The  black  boys 
then  drift  into  low-paid  menial  jobs  or,  lacking  motivation  for  this,  swell  the 
roles  of  the  unemployed  and/or  delinquent  In  the  meantime,  while  other  thou¬ 
sands  of  concretely  oriented  white  girls  stream  out  of  the  downtown  oIBct  build¬ 
ings  at  5:00  every  evening,  where  they  are  trained  to  operate  various  office  ma¬ 
chines,  the  black  girls  are  asked  to  “go  back  to  school”  and  attend  more  abstract 
lectures.  Dr.  Jensen  then  has  only  to  bide  his  time  and,  a  few  years  later,  using 
the  figures  of  his  biased  IQ  tests,  he  can  truthfully  say:  "The  IQ  of  school  chil¬ 
dren  can  be  correlated  with  their  occupational  status  several  years  later.”  Later, 
when  the  white  boys  and  girls  settle  down,  many,  and  have  children,  they  will 
be  able  to  give  these  children  the  degree  of  security  that  permits  the  develop¬ 
ment  of  increased  facility  for  abstract  ideation.  The  children  of  the  black  boys 
and  girls  will  still  be  concretely  oriented.  Then  Dr.  Jensen  will  use  his  capacity 
for  abstraction  and  he  will  in  all  probability  reason  that  “It  must  be  a  genetic 
problem.”  His  governor  may  then  give  him  a  promotion  and  he  can  add,  “So  we 
see  that  the  prestige  hierarchy  of  occupations  is  certainly  a  reliable  objective  re¬ 
ality  in  our  society.” 

JAMXS  D.  NELSON,  MJX 

Philadelphia,  Pennsylvania 


Correcting  an  Interpretation 

To  the  Editors: 

In  Veferring  to  my  book  Who  Can  Be  Educated!  Arthur  Jensen  misrepresented 
the  data. 

As  an  illustration  of  the  possible  effect  of  bio-social  and  educational  change  on 
the  distribution  of  intelligence  scores,  I  used  Bloom’s  estimate  of  the  effect  of  an 
abundant  environment  on  those  in  a  deprived  and  those  in  a  normal  environ¬ 
ment  For  the  sake  of  simplicity  I  presented  the  transformations  one  step  at  a 
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time,  though  it  is  perfectly  obvious  that  in  this  fictional  situation,  those  now  in 
normal  as  well  as  deprived  environments  are  elevated  to  the  level  of  abundance. 
Jensen  referred  only  to  the  first  step  of  this  two-step  transformation  (i.e.,  raising 
the  deprived  to  the  abundant);  he  did  not  even  mention  the  second  step,  that  is, 
the  conclusion  of  the  illustration,  but  attacked  the  first  stage  as  if  it  were  the 
conclusion. 

If  it  had  been  Jensen's  purpose  to  give  an  objective  account  of  my  position  on 
modifiability,  he  would  have  reported  the  thesis  of  my  book  and  at  least  have 
alluded  to  the  historical,  theoretical  and  empirical  bases  for  an  open-ended  the¬ 
ory  of  ability. 

However,  ideology  intrudes  upon  the  reason  and  the  behavior  of  even  very 
brilliant  men,  as  in  the  case  of  Gallon,  who  supported  his  views  on  radal  in¬ 
feriority  by  such  assertions  as  “every  book  alluding  to  negro  servants  in  America 
is  full  of  instances”  of  half-wittedness.  The  facade  of  science  should  not  be  con¬ 
fused  with  the  real  thing,  and  the  appearance  of  "rigor"  should  not  be  equated 
with  objectivity  nor  with  the  integrity  of  data  or  interpretation. 

Jensen  by  that  or  any  other  name  should  have  been  anticipated.  Typically, 
progress  by  the  common  man  is  followed  by  backlash  from  those  who  believe  that 
they  stand  to  lose;  and  always  there  are  the  political  and  intellectual  spokesmen 
for  those  who  react  against  change  in  the  status  quo. 

In  the  early  18th  century  one  of  the  major  purposes  of  the  English  Charity 
Schools  was  clearly  stated:  “. . .  to  fit  the  poor  for  that  station  of  life  in  which  it 
had  pleased  their  Heavenly  Father  to  place  them."  In  1854  the  King  of  Prussia 
said  that  the  primary  schools  were  to  prepare  the  poor  for  “all  matters  within  the 
narrow  sphere  to  which  God  had  called  them  ...  to  love  their  rulers  and  their 
fatherland,  be  contented  with  their  social  status  and  live  peacefully  and  happy  in 
their  lot."  He  did  not  expect  education  to  raise  the  common  people  “out  of  the 
sphere  designated  them  by  God  and  Society." 

In  1893  a  committee  headed  by  Charles  W.  Eliot  argued  that  secondary  educa¬ 
tion  should  not  be  open  to  all  but  only  to  those  who  could  profit  by  it.  In  igsg 
C.  C.  Brigham  (Princeton  psychologist)  predicted  a  decline  in  intelligence’Tn 
America  because  of  the  probable  intermixture  of  the  superior  Nordic  people 
with  the  less  intelligent  Alpines,  Mediterraneans,  and  Negroes.  Almost  half  a  cen¬ 
tury  later  Jensen  is  suggesting  racial  difference. 

I  said  the  following  in  the  first  chapter  of  my  book: 

With  indecent  haste,  evidence  is  adduced  to  raise  suspicions  about  the  alleged  inferiority 
of  a  people  before  the  society  has  completed  even  the  early  stages  of  correcting  the  in- 
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equities  and  the  consequences  o!  centuries  of  inequality  in  every  form.  Their  inferiority  it 
established  before  they  have  had  a  chance  to  prove  otherwise. 

There  are  countless  other  examples  of  the  dialectical  process  wherein  reaction 
follows  action,  or  just  the  "threat”  of  action,  to  improve  the  welfare  of  the  lower 
classes.  While  the  few  Jensens  are  not  to  be  reasoned  with,  and  after  a  time  their 
ideas  are  relegated  to  the  archives  of  socially  primitive  thought,  their  challenges 
must  not  be  permitted  to  deflect  the  efforts  of  those  who  find  evidence  that  many 
of  the  important  determinants  of  educability  are  subject  to  influence. 

MILTON  SCHWEBEL 

Rutgers,  the  State  University 


A  Statement  From  SCPI 

To  the  Editors: 

Arthur  R.  Jensen's  article  has  been  greeted  with  dismay  for  both  socio-political 
and  scientific  reasons.  The  former  spring  from  concern  that  mischievous  misuse 
of  the  paper  is  inevitable  in  a  society  that  rationalizes  the  pervasive  racism  of  its 
major  institutions.  From  the  scientific  point  of  view  the  paper  is  perplexing: 
most  of  the  materia]  has  been  presented  before;  the  problem;  that  were  raised 
earlier  have  been  raised  again.  Critical  questions  concerning  the  definition  and 
measurement  of  intelligence  and  the  degree  to  which  intelligence  depends  upon 
heredity  (H)  and  environment  (E)  remain  unresolved.  Jensen  suggests  that  "we 
can  measure  intelligence"  and  can  define  how  it  varies  from  one  population  to 
another.  But  it  is  still  difficult— even  after  studious  reading  of  many  pages  of 
statistical  analyses  and  formulations— to  fault  the  conclusion  of  the  National 
Academy  of  Sciences  that  "There  is  no  scientific  basis  for  a  statement  that  there 
are  or  that  there  are  not  substantial  hereditary  differences  in  intelligence  be¬ 
tween  Negro  and  white  populations.”1 

Jensen  has  tried  to  inch  closer  to  scientific  support  for  the  statement  that  there 
are  "substantial  hereditary  differences  in  intelligence”— at  least  between  socio¬ 
economic  status  (SES)  groups.  His  original  contribution  concerns  the  nature  of 
H,  the  hereditary  component  in  intelligence.  He  hypothesizes  that  “two  geno¬ 
typically  distinct  basic  processes,"  Level  I  (associative  ability)  and  Level  II 
(conceptual  ability  or  g,  by  which  "intelligence  is  essentially  characterized"), 

'Scitnct  IMi  191-89$.  Nov.  17,1987. 


62S 


852 


underlie  learning;  Level  I  ability  is  normally  distributed  in  the  population,  but 
Level  II  ability  is  in  lower  frequency  in  low  SES  groups  and  in  higher  frequency 
in  upper/middle  SES  groups.  The  data  on  which  this  hypothesis  rests  are  volum¬ 
inous,  but  they  are  derived  from  studies  which  are  riddled  by  a  welter  of  wildly 
fluctuating  variables.  A  few  obvious  examples  are  protein  intake,  intrauterine 
pressure,  and  emotional  status  of  the  mother  during  the  prenatal  period.  Sig¬ 
nificant  postnatal  factors  could  range  from  environmental  pollutants  like  lead 
to  parasitic  infestations.  In  addition,  the  SES  classifications  themselves  may  not  be 
reliable.  And  since  racial  data  are  used,  it  must  be  restated  that  a  race  is  an 
isolated  mating  grougjvith  distinctive  gene  frequencies,  and  that  in  the  tech¬ 
nologically  advanced  societies  that  are  the  focus  of  Jensen's  study,  there  are 
really  no  “isolated  mating  groups."  In  the  absence  of  rigorous  controls,  neither 
the  data  nor  the  hypothesis  can  be  uncritically  accepted. 

The  studies  dealing  with  effects  on  IQ  of  environmental  manipulation  are 
similarly  inconclusive.  But  Jensen  interprets  the  evidence  to  indicate  that  IQ 
cannot  be  boosted  by  environmental  manipulation,  and  says  that  (because  IQ 
is  mostly  related  to  Level  II  ability)  his  hypothesis  explains  why. 

There  is  a  danger  that  some  people  who  study  Jensen’s  paper  will  accept  the 
hypothesis  as  fact  and  guide  educational  policy  accordingly.  Suppose  in  the  ex¬ 
treme  case  that  the  hypothesis  could  some  day  be  validated.  Suppose  that  IQ 
is  “as  stable  as  developmental  characteristics  of  a  physical  nature,"  that  intelli¬ 
gence  is  “highly  heritable"  like  height  and  head  circumference,*  and  that 
different  racial  groups  have  not  only  different  physical  features,  but  also  different 
mental  abilities.  There  may  be  populations  that  one  day  can  be  demonstrated 
scientifically  to  have  on  the  average  more  musicality  than  others,  or  populations 
that  have  on  the  average  better  cross-modal  transfer,  or  populations  that  have  on 
the  average  greater  "capacity  for  delight,  for  the  fulfillment  of  life”*  or  popu¬ 
lations  that  have  a  higher  mean  Level  II  ability.  Would  we  for  these  varied  popu¬ 
lations  with  their  varied  mental  abilities  devise  variously  tailored  educational 
systems?  Or  must  we  recognize  that  while  averages  are  of  statistical  interest,  in- 
dividuals  may  be  grievously  cozened  if  they  are  handled  herd-like  on  the  basis  of 
racial  or  SES  classifications?  Dr.  Jensen  says  in  his  conclusion  that  “school  and 
society  must  provide  a  range  and  diversity  of  educational  methods  [and]  pro¬ 
grams,"  and  that  is  laudable.  But  who  is  going  to  look  at  the  child  and  then  at 

‘How  “highly  heritable"  is  open  to  question.  See,  for  example,  Frederick  Hulse,  Tht  Human 
Species  (New  York:  Random  House,  Inc,  196).) 

'C.  H.  Elliott,  The  Shape  of  Intelligence  (New  York:  Chas.  Scribner’s  Sons,  1949),  p.  9. 
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the  curve,  and  protect  the  child  from  premature  consignment  to  the  educational 
slot  that  will  frustrate  his  full  development? 

Jensen's  title  question  can  best  be  answered  for  the  present  by  Dobzhansky’s 
observation:  “. . .  the  elementary  rule  of  genetics  is  that  equal  or  unequal  poten¬ 
tialities  cannot  be  judged  unless  similar  environments  are  provided.  Hence,  it  is 
quite  unreasonable  to  argue  that  we  must  first  find  that  potentialities  are  equal 
and  then  provide  similar  environments.  We  must  do  the  reverse.”4 

R.  BENNETT  J.  GLAZER 

J.  P.  COBB  E.  A.  MAUSS 

J.  ECKMAN  P.  SIEUV1TZ 

For  the  New  York  Scientists?  Committee  for  Public  Information 

‘In  Science  and  the  Concept  of  Race,  ed.  by  Margaret  Mead,  Theodosius  Dobzbansky,  Ethel 
Tobach,  and  Robert  Light  (New  York:  Columbia  University  Press,  1968),  p.  165. 


The  SPSSl  Statement 

To  the  Editors: 

As  behavioral  scientists,  we  believe  that  statements  specifying  the  hereditary  com¬ 
ponents  of  intelligence  are  unwarranted  by  the  present  state  of  scientific  knowl¬ 
edge.  As  members  of  the  Council  of  the  Society  for  the  Psychological  Study  of 
Social  Issues,  we  believe  that  such  statements  may  be  seriously  misinterpreted, 
particularly  in  their  applications  to  social  policy. 

The  evidence  of  four  decades  of  research  on  this  problem  can  be  readily  sum¬ 
marized.  There  are  marked  differences  in  intelligence  test  scores  when  one  com¬ 
pares  a  random  sample  of  whites  and  Negroes.  What  is  equally  clear  is  that  little 
definitive  evidence  exists  that  leads  to  the  conclusion  that  such  differences  are 
innate.  The  evidence  points  overwhelmingly  to  the  fact  that  when  one  compares 
Negroes  and  whites  of  comparable  cultural  and  educational  background,  differ¬ 
ences  in  intelligence  test  scores  diminish  markedly;  the  more  comparable  the 
background,  the  less  the  difference.  There  is  no  direct  evidence  that  supports  the 
view  that  there  is  an  innate  difference  between  members  of  different  racial  groups. 

We  believe  that  a  more  accurate  understanding  of  the  contribution  of  heredity 
to  intelligence  will  be  possible  only  when  social  conditions  for  all  races  are  equal 
and  when  this  situation  has  existed  for  several  generations.  We  maintain  that  the 
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racism  and  discrimination  in  our  country  impose  an  immeasurable  burden  upon 
the  black  person.  Social  inequalities  deprive  large  numbers  of  black  people  of 
social,  economic,  and  educational  advantages  available  to  a  great  majority  of  the 
white  population.  The  existing  social  structures  prevent  black  and  white  people 
even  of  the  same  social  class  from  leading  comparable  lives.  In  light  of  these  con* 
ditions,  it  is  obvious  that  no  scientific  discussion  of  racial  differences  can  exclude 
an  examination  of  political,  historic,  economic,  and  psychological  factors  which 
are  inextricably  related  to  racial  differences. 

One  of  our  most  serious  objections  to  Jensen's  article  is  to  his  vigorous  asser¬ 
tion  that  compensatory  education  has  apparently  failed.  The  major  failure  in  so- 
called  compensatory  education  has  been  in  the  planning,  size,  and  scope  of  the 
programs.  We  maintain  that  a  variety  of  programs  planned  to  teach  specific  skills 
have  been  effective  and  that  a  few  well-designed  programs  which  teach  problem¬ 
solving  and  thinking  have  also  been  successful.  The  results  from  these  programs 
strongly  suggest  that  continuous  and  carefully  planned  intervention  procedures 
can  have  a  substantially  positive  influence  on  the  performance  of  disadvantaged 
children. 

We  point  out  that  a  number  of  Jensen's  key  assumptions  and  conclusions  are 
seriously  questioned  by  many  psychologists  and  geneticists. 

The  question  of  the  relative  contributions  of  heredity  and  environment  to 
human  development  and  behavior  has  a  long  history  of  controversy  within  psy¬ 
chology.  Recent  research  indicates  that  environmental  factors  play  a  role  from 
the  moment  of  the  child's  conception.  The  unborn  child  develops  as  a  result  of  a 
complex,  little  understood,  interaction  between  hereditary  and  environmental 
factors;  this  interaction  continues  throughout  life.  To  construct  questions  about 
complex  behavior  in  terms  of  heredity  versus  environment  is  to  over-simplify  the 
essence  and  nature  of  human  development  and  behavior. 

In  an  examination  of  Jensen's  data,  we  find  that  observed  racial  differences  in 
intelligence  can  be  attributed  to  environmental  factors.  Thus,  identical  twins 
reared  in  different  environments  can  show  differences  in  intelligence  test  scores 
which  are  fully  comparable  to  the  differences  found  between  racial  groups. 

We  must  also  recognize  the  limitations  of  present  day  intelligence  tests.  Largely 
developed  and  standardized  on  white  middle-class  children,  these  tests  tend  to  be 
biased  against  black  children  to  an  unknown  degree.  While  IQ  tests  do  predict 
school  achievement,  we  cannot  demonstrate  that  they,  are  accurate  as  measures 
of  innate  endowment.  Any  generalizations  about  the  ability  of  black  or  white 
children  are  very  much  limited  by  the  nature  of  existing  IQ  tests. 
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We  also  draw  attention  to  the  fact  that  the  concept  of  race  is  most  frequently 
defined  “socially,”  by  skin  color,  but  that  genetic  race  differences  are  very  difficult 
to  determine.  Many  of  the  studies  cited  by  Jensen  have  employed  a  social  defini¬ 
tion  of  race,  rather  than  the  more  rigorous  genetic  definition.  Conclusions  about 
the  genetic  basis  for  racial  differences  are  obviously  dependent  on  the  accuracy  of 
the  definition  of  race  employed. 

The  Council  of  the  Society  for  the  Psychological  Study  of  Social  Issues  reaffirms 
its  long-held  position  of  support  for  open  inquiry  on  all  aspects  of  human  be¬ 
havior.  We  are  concerned  with  establishing  high  standards  of  scientific  inquiry 
and  of  scientific  responsibility.  Included  in  these  standards  must  be  careful  in¬ 
terpretation  of  research  findings,  with  rigorous  attention  to  alternative  explana¬ 
tions.  In  no  area  of  science  are  these  principles  more  important  than  in  the  study 
of  human  behavior,  where  a  variety  of  social  factors  may  have  large  and  far- 
reaching  effects.  When  research  has  bearing  on  social  issues  and  public  policy, 
the  scientist  must  examine  the  competing  explanations  for  his  findings  and  must 
exercise  the  greatest  care  in  his  interpretation.  Only  in  this  way  can  he  minimize 
the  possibility  that  others  will  overgeneralize  or  misunderstand  the  social  impli¬ 
cations  of  his  work. 


CEORCE  W.  ALBEE 
KURT  W.  BACK 
LAUNOR  F.  CARTER 
ROBERT  CHIN 
KENNETH  B.  CLARK 
MARTIN  DEU1SCH 
WILLIAM  A.  GAMSON 
HAROLD  B.  GERARD 
KENNETH  R.  HAMMOND 


ROBERT  HEFNER 
EDWIN  P.  HOLLANDER 
ROBERT  KAHN 
NATHAN  MACGOBY 
THOMAS  F.  PETTIGREW 
HAROLD  FROSHANSKY 
M.  BREWSTER  SMITH 
RALPH  K.  WHITE 
PHILIP  G.  ZIMBARDO 


For  the  Society  for  the  Psychological  Study  of  Social  Issues 


Perhaps  We  Should  Be  Suspicious 

To  the  Editors- 

Perhaps  Arthur  Jensen  is  not  a  racist,  but  being  a  black  man  I  find  it  difficult  to 
believe  otherwise.  This  man  expended  much  time  and  energy  to  imply  the  old 
intelligence-heredity  argument  at  a  critical  time  when  blacks  are  insisting  upon 
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social  justice  in  education.  I  am,  therefore,  extremely  suspicious  that  this  is 
another  cunning  attack  to  stress  the  uselessness  of  supporting  educational  experi¬ 
ences  for  this  ethnic  group.  If  intelligence,  heredity,  learning,  or  the  Head  Start 
Program  were  Jensen’s  fight,  what  was  there  about  these  areas  that  prevented 
examination  on  a  basis  apart  from  skin-color?  This  is  particularly  interesting 
when  nothing  new  has  been  contributed  to  the  basic  nature-nurture  controversy. 
Undoubtedly,  research  is  being  utilized  to  support  an  underlying  assumption 
which  appears  to  be  ingrained  within  the  researcher’s  superior  feelings. 

I  wonder  when  some  educators  will  stop  trying  to  prove  that  black  flesh-and- 
blood  is  unable  to  learn  due  to  the  substance  of  heredity  when  the  evidence  used 
to  demonstrate  the  same  is  the  substance  of  environment.  If  so-called  intelligence 
is  ever  measured  from  the  source  of  inherited  factors,  it  is  likely  to  be  done  by  a 
geneticist  or  physiologist,  and  not  by  a  psychologist  who  selects  a  few  experience- 
based  item*— which  results  in  an  achieved  response  often  described  as  IQ,  a  crude 
estimate  of  one's  interaction  with  the  test. 

The  elaborateness  of  a  statistical  design  will  not  confirm  an  ethnic  group  dif¬ 
ference  in  intelligence  or  the  inability  of  black  children  to  learn  from  school  ex¬ 
periences  when  these  institutions,  for  the  most  part,  have  been  deliberately  estab¬ 
lished  to  promote  this  fiction  by  being  violently  inhuman  in  terms  of  their  lack 
of  support,  opportunity,  programs,  facilities — you  name  it.  Furthermore,  if  he¬ 
redity  is  the  major  drawback  in  regard  to  learning  by  blacks,  what  explanation 
is  provided  in  view  of  a!!  the  so-called  good-superior-white-blood  which  has  in¬ 
filtrated  the  black  ranks  from  the  days  of  slave  y  until  now?  Humbugl 

PAUL  M.  SMITH,  JR. 

North  Carolina  College 


The  Interaction  Component  Is  Critical 

To  the  Editors: 

Dr.  Jensen’s  learned  article  is  particularly  challenging.  I  am  responding  especially 
to  the  basic  sections  titled  "The  Inheritance  of  Intelligence”  and  “How  the  En¬ 
vironment  Works,”  which  constitute  a  background  for  consideration  of  the  sub- 
topic  "Race  Differences.” 

"Intelligence”  is  here  defined  as  "the  general  factor  common  to  standard  tests 
of  intelligence,"  which,  of  course,  is  subsumed  by  the  term  "mental  ability."  Since 


628 


857 


Correspondence 

VERNON  W.  STONE 


it  should  be  obvious  that  intelligence  test  construction,  content,  and  administra- 
tion  are  tailor-made  to  specifications  of  whites  in  American  society,  the  author's 
selective  review  of  the  literature  to  support  the  hypothesis  that  white  groups,  for 
the  most  part,  fare  better  than  Negro  groups  would  seem  not  to  warrant  his 
nomination  for  the  Perspicacity  Award.  Actually,  a  modal-salaried  clerk  could 
have  arrived  at  the  same  basic  conclusion.  This  clerical  task  is  scarcely  worthy  of 
the  scholar's  time  and  effort.  A  realistic  contribution,  on  the  other  hand,  would 
be  an  accounting  for  the  magnitude,  directionality,  and  significance  of  such  ob¬ 
served  differences. 

In  the  light  of  the  status  of  our  knowledge  of  heredity  and  environment,  in¬ 
cluding  the  consequent  disastrous  efforts  to  isolate  and  control  recogniied  fac¬ 
tors  physically,  selectively,  and  statistically,  perhaps  the  interactionist  position  is 
the  only  plausible  one.  To  emphasize  a  simplification  of  measurement  and  quan¬ 
tification  of  heredity,  environment,  and  interaction  is  to  compound  certain  per¬ 
sistent  errors  which  are  already  irretrievably  rampant.  The  author's  declaration 
that  "the  population  variance  due  to  genetic  X  environment  interaction  is  con¬ 
ceptually  and  empirically  separable  from  other  variance  components"  would  ip 
pear  to  be  only  partly  true.  Yes,  the  interaction  is  “conceptually”  separable  to  some 
extent;  it  is  "empirically’’  separable  if  the  author  will  agree  to  the  substitution  of 
"mathematical”  therefor.  Hence,  variance  can  be  partitioned  in  such  a  way  that 
magnitudes  can  be  specified  for  component,  interaction,  and  total  variance.  To 
suggest  that  the  interaction  variance  makes  an  “independent  contribution  to  the 
total  variance"  would  seem  to  be  an  invasion  into  the  unknown.  In  view  of  the 
foregoing,  there  is  no  question  but  that  analysis  of  variance  values  may  be  com¬ 
puted.  However,  in  the  absence  of  suitable  instrumentation  for  determining 
component  contribution,  what  possible  meaning  can  the  results  convey?  Any 
genetic  x  environment  interaction  variance,  then,  is  little  more  than  a  hollow 
quantification.  The  empirically  small  interaction  variance  of  the  total  phenotypic 
variance  of  intelligence,  indicated  in  the  article,  by  no  means  suggests  the  exhaus¬ 
tion  of  completeness  and/or  accuracy. 

It  would  seem  reasonable  to  stipulate  the  suggested  racial  polymorphisms. 
After  all,  such  would  seem  to  be  the  essence  of  race.  If  genetic  differences  were 
absent,  then  racial  differences  would  be  nonexistent.  A  fundamental  difficulty  of 
dealing  with  a  study  of  this  nature  is  to  be  found  in  the  criteria  employed  for 
racial  determination.  Is  such  a  functional  dichotomy  free  from  error?  The  effect 
of  the  postulate  of  natural  kinds  would  appear  to  counterbalance,  or  route  out, 
ceruin  racial  factors.  The  real  problem,  however,  is  not  the  determination  of  the 
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values  of  the  index  of  heritability  and  the  index  of  the  environmental  factor; 
rather,  it  is  the  determination  of  the  value  of  the  index  of  component  interaction. 
Accuracy  of  the  latter  may  imply  accuracy  of  the  former. 

In  view  of  the  total  national  racial  situation,  including  the  tout  conventional 
approach  to  I.Q.  determination— a  dimension  of  that  situation — the  depressant 
environmental  and  interactive  effects  cannot  possibly  show  up  as  a  result  of  ap- 
plying  a  statistical  technique  which  may  be  notably  effective  in  sundry  other  sit¬ 
uations.  Accordingly,  it  would  appear  that  comparative  Negro  intelligence  is  an 
integral  part  of  the  Negro  myth  which,  too,  has  been  attenuated  in  the  process 
of  historical  editing.  Throughout  the  article,  the  author's  propensity  to  discount 
views  which  are  in  conflict  with  those  held  by  him  is  quite  insufficient  to  render 
such  conflicting  views  pointless. 

Pursuant  to  the  foregoing,  I  would  suggest  the  hypothesis  that,  given  proper 
conceptualization,  instrumentation,  and  control,  the  Negro  group  has  a  mental 
ability  superior  to  the  white  counterpart.  This  would  appear  true  if  for  no  other 
reason  than  the  group's  actual  survival  and  achievement  under  conditions  anti¬ 
thetical  to  Jensenian  intelligence. 

VERNON  W.  STONE 

Georgia  State  College 


Jensen’s  Article  Is  a  Good  Beginning 

To  the  Editors: 

This  is  to  compliment  you  on  your  publication  of  Jensen’s  article— an  exemplary 
scientific  monograph. 

I  myself  have  long  maintained  that  a  high  proportion  of  what  the  IQ  measures 
is  biologically  inherited;  and  that  there  is  no  evidence  showing  that  there  are  no 
inherited  differences  in  IQ  among  social  and  ethnic  groups.  I  have  been  bitterly 
attacked  for  maintaining  this  rather  moderate  view  which  goes  contrary  not  only 
to  UNESCO  pronouncements  but  also  to  the  prevailing  climate  of  ideology 
among  social  scientists.  Professor  Jensen  will  be  the  more  attacked  for  having 
gone  a  step  further  and  displayed  the  evidence  for  the  existence  of  inherited  IQ 
differences  among  various  groups  of  the  population. 

The  evidence  he  has  displayed  seems  to  me  quite  persuasive.  I  do  not  think 
'  that  it  is  conclusive  or  that  as  yet  it  permits  us  to  separate  fully  acquired  from  in- 
a  herited  IQ  differences. 
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One  great  merit,  however,  of  Professor  Jensen's  paper— and  you  share  in  it  by 
publishing  it— is  that  it  is  likely  to  lead  to  the  production  and  calm  evaluation  of 
new  evidence  to  replace  the  asseverations  and  demagogic  appeals  which  have 
entered  so  many  textbooks. 

Nothing  could  be  more  helpful  in  finding  new  and  more  successful  ways  to  im¬ 
prove  the  schooling  of  all  groups  and  nothing  could  be  more  important. 

ZENEfT  VAN  DEN  HAAO 

New  York  University 
The  New  School  for  Social  Research 
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Thi  Prediction  or  Achievement 
and  Ceiattvity. 

by  R.  B.  CatteU  and  H.  J.  Butcher. 

New  York:  Bobbt  Merrill,  / 968 .  )86  pp. 
$9.00. 

With  The  Prediction  of  Achievement  end 
Creativity  CatteU  and  Butcher  have  com¬ 
piled  a  book  which  should  be  of  great 
value  to  those  in  the  guidance  profession. 
The  authors  make  explicit  their  desire  to 
attract  an  audience  of  teachers  as  weU  as 
professional  psychologists,  and  they  prob¬ 
ably  have  succeeded;  this  book  will  be  of 
special  interest  to  those  teachers  concerned 
particularly  with  guidance  or  counseling. 

The  authors  examine  from  a  quanti¬ 
tative  psychological  point  of  view  the  do¬ 
mains  of  ability,  personality,  and  interests 
in  relation  to  achievement  and  creativity. 
The  first  chapters  deal  with  measurement 
problems  in  each  of  these  domains.  Al¬ 
though  these  chapters  are  basicaUy  non¬ 
technical,  in  order  to  appreciate  the  dis¬ 
cussion  the  reader  is  advised  to  have  a 
comfortable  acquaintance  with  the  use  of 
the  Pearsonian  correlation  coefirient. 
Some  interesting  but  restricted  chapters 


on  test  theory  follow,  and  then  there  is  a 
section  describing  the  application  of 
many  of  the  authors*  conceptualisations 
to  a  collection  of  survey  data  from  rural 
and  urban  junior  high  school  students. 
The  final  two  chapters  discuss  creativity 
and  offer  practical  advice  on  how  the 
above-mentioned  theory  might  be  inte¬ 
grated  effectively  and  efficiently  into  the 
school  guidance  program. 

Early  in  the  book  the  authors  empha¬ 
sise  the  idea  that  quantitative,  scientific 
testing  is  a  means  toward  truly  individual- 
ising  instruction.  They  qH  Uy  confront 
the  issue  of  our  “deep  suspicions  of  all 
social  engineering**  and  state  that  "many 
people  would  like  life  to  proceed  without 
raising  any  awkward  questions  about 
merit.**  The  bulk  of  the  book,  however, 
is  devoted  to  buttressing  a  model  espous¬ 
ing  achievement  and  creativity  as  effects 
explainable  in  terms  of  three  internally 
orthogonal,  but  interrelated,  domains  of 
variables:  ability,  personality,  and  inter¬ 
ests.  This  endeavor  is  justifiable  because 
of  its  relation  to  the  main  theme  of  the 
book,  that  testing  is  a  way  of  "selecting, 
on  the  basis  of  past  performance,  indi- 
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viduab  who  are  considered  promising  for 
alignment  to  an  appropriate  educational 
class  in  the  future.'* 

The  two  chapters  on  personality  and 
the  measurement  of  interest  are  particu¬ 
larly  useful  as  concise  summaries  of  the 
wort  of  Professor  Catteil  and  his  associ¬ 
ates.  Their  chief  contribution  is  to  show 
how  school  personnel  could  improve  the 
counseling  function  by  being  more  cog¬ 
nisant  of  the  importance  of  personality 
and  interest  to  the  prediction  of  achieve¬ 
ment.  These  chapters  are  limited  in  that 
they  present  only  Cattail's  point  of  view. 
Honever,  it  is  understandable  that  any- 
of  r*  who  has  done  as  muf*i  work  in  these 
areas  as  Professor  Catteil  would  see  his 
findings  as  over-shadowing  the  rest  of  the 
field. 

In  the  chapters  on  test  theory  Catteil 
and  Butcher  present  a  unique  view  of  the 
concepts  of  validity  and  reliability.  The 
authors  acknowledge  the  work  of  the 
American  Psychological  Association's  com¬ 
mittee  on  the  problem  of  test  validity,  but 
reject  it  in  favor  of  their  own,  perhaps 
more  complete  and  complex,  rationale. 
Their  discussion  of  reliability  is  percep¬ 
tive  and  useful,  particularly  the  distinc¬ 
tions  they  draw  among  three  components 
of  reliability:  test  homogeneity,  transfer- 
ability  (over  samples  of  subjects),  and 
test-retest  (reliability  over  occasions). 
Fortunately  these  chapters  do  pot  suc¬ 
cumb  to  the  easy  temptation  to  let  com¬ 
plex  formulas  replace  involved  discussion. 
Here,  the  authors  also  deal  with  that  oner 
ous  problem  of  scaling.  Basically  they  ac¬ 
cept  Stevens'  model  and  suggest  three 
methods  by  which  one  might  approach 
interval  characteristics  for  his  scales  after 
citing  the  lack  of  utility  of  the  Guetman 
procedure.  The  most  interesting  of  these 
is  the  author's  suggestion  of  the  "rela¬ 


tional  simplex."  Although  it  is  discussed, 
this  reviewer  feeb  that  many  psychologists 
and  psychometricians  would  have  bene¬ 
fited  had  it  been  more  fully  developed. 

This  book  would  have  been  incomplete 
had  the  authors  neglected  the  problem  of 
what  to  do  with  the  measures  once  ob¬ 
tained.  Many  schools,  even  those  that  col¬ 
lect  a  broad  spectrum  of  data  on  students, 
simply  file  the  scores  for  reference,  or  deal 
with  each  test  score  in  a  univariate  fash¬ 
ion.  Catteil  and  Butcher  suggest  the  use  of 
linear  prediction  equations  as  the  method 
for  advising  teachers  about  individual  stu¬ 
dents  and  giving  a  student  probabilistic 
counseling  about  himself.  Of  course,  they 
are  not  the  first  to  suggest  this  technique, 
but  their  inclusion  of  it  as  a  central  topic 
in  these  latter  chapters  will  hopefully 
communicate  this  possibility  to  a  wider 
non-mathematical  audience  than  has  been 
the  case  heretofore. 

The  primary  weaknesses  of  the  book, 
if  they  may  be  considered  that,  are  a  less 
than  comprehensive  view  of  research  in 
these  areas  where  Professor  Cat  tell's  work 
dominates,  and  the  superficiality  with 
which  some  topics  are  treated.  For  ex¬ 
ample  the  restriction  of  linear  equations 
to  a  verbal  treatment  b  necessarily  lim¬ 
ited.  On  the  other  hand,  the  book  b  pleas¬ 
ant  to  read  and  should  provide  an  intro¬ 
duction  to  fairly  sophisticated  research 
ideas  and  methodologies  that  is  uncom¬ 
mon  in  other  types  of  treatments.  The 
book  confronts  advanced  topics  in  guid¬ 
ance  from  an  elementary  standpoint  and 
may  entice  educators  into  t be  literature  of 
psychometrics. 

KENNETH  J.  JONES 

Bmndeis  University 
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New  Priorities  in  the  Curriculum. 
by  Louise  M.  Berman. 

Columbus,  Ohio:  Charles  E.  Merrill  Pub¬ 
lishing  Company,  1968,  xii  +  241  pp. 
tS‘9f- 

This  book  reflects  neither  clarity  nor  wis¬ 
dom.  It  does  however  provoke  the  reader 
with  the  germ  of  a  valuable  idea,  and 
should  be  required  re-writing  for  all  seri¬ 
ous  students  of  curriculum.  Working  from 
a  view  of  man  as  a  process-oriented  being, 
Dr.  Berman  selects  eight  categories  as  a 
framework  for  re-examining  priorities  in 
the  curriculum.  Her  claim  is  that  the  cur¬ 
riculum  ought  to  be  characterised  by  a 
"concern  with  the  ongoingness  rather 
than  the  staticism  of  life  [and,  moreover] 
the  substance  of  the  curriculum  [ought  to 
be]  related  to  human  processes.'*  The  pro¬ 
cesses  she  selects  are  (1)  Perceiving:  The 
Stimulus  for  Man's  Behavior;  (t)  Com¬ 
municating:  The  Sharing  of  Personal 
Meaning;  (3)  Loving:  Human  Experi¬ 
ence  as  Go-Responding;  (4)  Knowing: 
The  Metamorphosis  of  Ideas;  (5)  Deci¬ 
sion  Making:  The  Present  as  Turning 
Point  between  Past  and  Future;  (6)  Pat¬ 
terning:  The  Systematising  of  Human  Ex¬ 
perience;  (7)  Creating:  Reaching  for  the 
Unprecedented;  and  (8)  Valuing:  En¬ 
chantment  with  the  Ethical. 

Each  of  these  process  themes  is  ac¬ 
corded  one  chapter  of  the  book,  and  each 
chapter  deals  with  the  meaning  of  the 
theme  and  implications  for  school  prac¬ 
tice.  The  eight  chapters  are  sandwiched 
between  an  opening  section,  which 
stresses  the  need  for  new  priorities,  and  a 
concluding  one,  which  suggests  ways  of 
oiganiring  the  curriculum  around  these 
priorities. 

The  author's  case  for  a  reconsideration 
of  curriculum  priorities  seems  to  rest 


upon  the  basic  assumption  that  the  aca¬ 
demic  disciplines  (which  have  been  over* 
emphasised  in  the  schools)  represent  only 
a  small  part  of  what  is  important  for  man 
to  know,  and  that  the  curriculum  ought 
to  emphasise  those  processes  by  which 
man  struggles  to  know  himself,  his  fellow 
man,  and  his  world. 

The  scheme  appears  entidng.  But  the 
book,  though  undoubtedly  a  cut  above 
most  books  that  examine  general  curricu¬ 
lum  issues,  will  most  likely  disappoint 
both  curriculum  designers  and  scholars  in 
the  various  disciplines  the  author  draws 
from.  Curriculum  writers  might  profit 
from  an  awareness  of  the  kinds  of  cate¬ 
gories  Dr.  Berman  suggests,  as  well  as 
from  a  sensitivity  to  themes  that  pervade 
her  category  scheme;  *f»p"g  them  time, 
space,  and  the  interplay  of  emotion  and 
intellect.  However,  they  will  moM  likely 
find  her  curriculum  “assignments,”  and 
especially  her  ‘‘hypotheses  for  testing,”  pe¬ 
destrian  and  naive.  The  scholar  will  cer¬ 
tainly  be  displeased  by  Or.  Berman's  in¬ 
ability  to  synthesise  within  and  among 
these  themes  at  well  as  by  her  unexamined 
ambivalence  towards  curriculum  and  the 
nature  of  man.  Let  us  now  examine  the 
possible  source  of  such  displeasure.  We 
turn  first  to  ambivalence  on  the  nature  of 
man. 

VkmofMtm 

There  is  a  basic  unexplored  tension 
throughout  the  book  between  a  concep- 
lion  of  is  in  existential,  unde  finable, 
chameleon  spirit  and  one  which  views 
him  as  a  behavioristic;  predictable,  tech¬ 
nologically  manageable  organism.  The 
tension  is  one  which  appeals  to  be  corre¬ 
lated  in  part  with  the  rift  between  the 
"two  cultures"— though  that  alignment  is 
obviously  an  oversimplified  one.  Though 


634 


863 


Book  Reviews 

tTXPUXN  I.  BROWN 


Dr.  Berman's  language  it  frequently 
vague  and  though  the  tension  is  not  nec¬ 
essarily  revealed  by  clear  contradiction, 
the  differences  in  tone  throughout  her 
book  signal  the  extent  to  which  she  is  sit¬ 
ting  on  two  sides  of  a  barbed  wire  fence. 

Juxtapose,  for  example,  the  following 
two  sets  of  statements  about  the  nature 
of  man: 

The  ultimate  goal  of  knowing  is  har¬ 
mony  with  one's  self  and  one's  inuke 
of  ideas,  (p.  96) 

The  ability  to  be  one's  self,  to  feel  the 
freedom  to  give  expression  to  one's 
thoughts  and  feelings  is  highly  impor¬ 
tant  if  one  is  to  be  authentic  both  in 
his  own  eyes  and  in  the  eyes  of  others. 
(P- 165) 

The  major  emphasis  of  the  (school  of 
the  future]  ...  will  be  upon  those  as¬ 
pects  of  communkatioo  which  enable 
the  psychological  freedom  to  deal  with 
one's  inner  life— ideas,  feelings,  con* 
struct*.  It  will  be  upon  developing 
modes  of  expression  which  indicate  in¬ 
tegrity  and  concern,  (p.  59) 

Children  [in  communicating  in  the 
school  of  the  future]  will  begin  to  use 
their  senses  differently.  For  example, 
children  will  not  always  use  commonly 
taught  eye  patterns  and  will  grasp  the 
image  of  a  page  of  print  even  as  they 
grasp  the  image  of  a  picture.  They  will 
have  learned  to  use  their  hearing  equip* 
mem  more  eftdently  and  will  assimilate 
the  message  from  a  tape  recorder  played 
at  triple  speed  as  though  it  were  played 
at  normal  speed.  They  will  be  able  to  use 
two  or  more  media  at  the  same  time. 
(P*5*» 

Hypothesis  for  Testing.  If  concepts 
such  as  creating,  communicating,  know¬ 


ing  and  organizing  were  spelled  out  in 
behavioral  terms,  then  curriculum  de¬ 
velopers  would  be  able  to  find  sufficient 
content  and  methodology  which  related 
to  the  behavioral  objectives  to  develop 
a  curriculum  directly  related  to  human 
functions,  (p.  186) 

The  distinction  between  these  seu  of 
quotes  is  not  only  one  of  tone;  it  also 
goes  deeper  than  the  mere  difference  be¬ 
tween  statements  of  goals  and  hypothe¬ 
sized  procedures  for  attaining  such  goals. 

I  seriously  doubt  that  learning  to  hear 
a  tape  recorder  at  triple  speed  will  pro¬ 
vide  one  with  the  psychological  freedom 
to  deal  with  one's  inner  life.  I  also  find  it 
hard  to  understand  how  video  tapes, 
movies,  and  systems  of  interaction  analy¬ 
sis  (p.  76)  will  lead  to  love  as  a  mutually 
rewarding  experience.  I  am  not,  however, 
merely  questioning  whether  the  proce¬ 
dures  will  accomplish  the  desired  goals.  I 
am  pointing  out  that  a  basically  human¬ 
istic  view  of  man  is  being  operationally 
defined  in  technological  and  behavioral 
terms. 

The  author  begins  to  acknowledge  the 
existence  of  this  tension  in  her  section  on 
knowledge.  With  regard  to  the  distinction 
between  "personal"  knowledge  (in  this 
chapter  she  relies  upon  some  of  the  in¬ 
sights  of  Polanyi)  and  "established" 
knowledge,  she  comments: 

Private  knowledge,  illustrated  by  the 
existential  school  of  thought,  is  not 
easily  categorised  since  each  individ¬ 
ual's  internal  world  is  seen  to  be  of 
prime  importance.  That  public  knowl¬ 
edge  exists  is  questionable  according  to 
the  bulk  of  existential  writers.  Those 
interested  in  scientific  thought  sec  little 
way  of  advancing  knowledge  if  con¬ 
cepts  are  not  shared  and  made  precise. 
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Thu*  the  category  of  knowledge  b  a 
dilemma.  Each  curriculum  worker  must 
solve  the  dilemma  to  hi*  utialaction 
and  work  out  ichool  program  accord¬ 
ingly.  To  ignore  the  problem  is  to  es- 
tabliih  the  bate  of  a  bland  curriculum. 
(p.85) 

Though  the  pcopoae*  no  way  out  of  this 
dilemma  in  the  section  on  knowledge,  the 
doe*  tip  her  hat  to  the  ride  of  the  angel* 
in  her  chapter  on  loving: 

Individual  perception*  are  more  crucial 
than  scholar's  treatises.  The  unproved 
iniight*  of  the  humanities  are  perhap* 
more  important  than  the  proved  fact* 
(which  may  prove  false  tomorrow)  of 
the  sciences.  In  brief,  school  content 
should  be  (elected  for  it*  potential  im¬ 
pact  upon  the  central  core  of  the  per¬ 
son  rather  than  for  in  logical  organisa¬ 
tion  by  the  scholars,  (p.  75) 

Unfortunately,  however,  this  brief  bow 
to  the  humanities  does  not  obviate  the 
fact  that  all  her  pleas  and  hypotheses  for 
testing  which  appear  in  her  proposed  cur¬ 
riculum  priorities  for  the  school  of  the 
future  are  couched  in  the  language  of 
public;  “scientific"  jargon. 

We  turn  now  to  the  second  major  con¬ 
ceptual  problem:  Lack  of  context  and  con¬ 
nection. 

Connection  end  Context 
Though  the  thread  of  man  as  a  process- 
oriented  being  pervades  each  of  the  eight 
categories,  it  is  obvious  that  the  thread  is 
thin  and  that  the  glue  which  joins  this 
thread  to  others  both  within  the  chapters 
and  among  them  is  still  gelatinous.  I  shall 
consider  the  problem  within  categories 
first  and  then  consider  some  difirultirs 
among  them. 


In  each  of  the  eight  cases,  we  are  pro¬ 
vided  with  a  number  of  different  dtfini- 
tions,  or  in  some  cam  meanings,  for  the 
proem  being  described.  For  example,  we 
are  presented  with  a  half  down  different 
definitions  of  knowledge.  Many  of  them 
are  potentially  incompatible  (eg.  knowl¬ 
edge  as  categorising  as  unity  of  feeling 
and  action^ju  understanding  and  com- 

~mIUhcn$ 

What  functions  are  these  definitions 
supposed  to  serve?  Is  the  author  attempt¬ 
ing  to  get  at  the  "true  meaning"  of  knowl¬ 
edge-using  these  definitions  as  spring¬ 
boards?  Is  she  attempting  to  isolate  those 
definitions  of  knowledge  that  reflect  her 
major  concern  regardless  of  compatibil¬ 
ity  with  ordinary  language  usage?  Is  she 
attempting  to  show  the  futility  of  defin¬ 
ing  knowledge  in  the  first  place  for  the 
purposes  she  has  in  mind? 

Testimony  to  the  (act  that  these  defini¬ 
tions  tend  to  be  a  vacuous  exercise  is  her 
remark,  ‘Whatever  views  of  knowing  are 
accepted,  our  view  is  that  knowing  is  a 
vital,  active  proem  and  should  be  treated 
this  way  in  curriculum  planning"  (p.  84). 

This  nonsensical  use  of  definition  is  re¬ 
peated  in  each  chapter.  In  discussing  at¬ 
tributes  (the  relationship  between  defini¬ 
tion  and  attribute  is  unclear  throughout) 
of  valuing,  for  example,  the  author  juxta¬ 
poses  two  views  the  first  by  Kluckhohn 
and  the  second  by  Virtue: 

A  value  is  not  just  a  preference  but  a 
preference  which  is  felt  and/or  con¬ 
sidered  to  be  justified— morally  or  by 
reasoning  or  by  aesthetic  judgment — 
usually  by  two  or  all  three  of  these. 

Value  is  not  merely  what  satisfies  de¬ 
sire;  in  a  deeper  sense  it  justifies  de¬ 
sire;  value  is  that  quality  of  a  proem 
which  makes  it  right  aesthetically  or 
morally  that  it  be  desired,  (p.  16s) 
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Now  it  certainly  makes  a  difference 
whether  we  consider  value  to  be  a  pref¬ 
erence  (KJuckhohn)  or  a  quality  of  a 
process  (Virtue),  whether  it  is  considered 
to  be  justified  or  made  right ,  and  whether 
reasoning  enters  into  its  definition  or  not. 
Yet  these  two  “attributes”  are  left  without 
further  analysis. 

Later  on  the  author  comments: 

When  a  value  is  influencing  a  decision 
the  individual  does  not  stop  to  articu¬ 
late  the  value  either  inwardly  or  ver¬ 
bally,  yet  his  behavior  indicates  the  pres¬ 
ence  of  the  value  and  at  a  higher  level 
shows  the  integration  of  the  value  with 
related  values,  (p.  i6t) 

What  is  the  relationship  between  the  fint 
two  conceptions  of  value  and  this  last 
one?  When  the  author  claims  that  the  in¬ 
dividual  does  not  stop  to  articulate  a 
value,  is  this  an  empirical  statement  based 
upon  the  way  people  behave,  or  is  it  sup¬ 
posed  to  be  a  consequence  of  some  defini¬ 
tion  of  value?  It  is  certainly  not  one  of 
the  fint  two  offered  definitions.  Is  it  the 
case  that  the  individual  cannot  stop  to 
articulate  values  that  influence  decisions 
or  that  he  merely  tends  not  to  do  so?  The 
answer  to  this  question  could  have  a  ma¬ 
jor  impact  on  the  way  in  which  we  handle 
ethics  in  the  school 

Unfortunately,  the  confused  role  of  def¬ 
inition  is  not  the  only  difficulty  within 
themes.  The  psychological  philosophical 
sociological  or  personal  context  in  Dr. 
Berman's  analysis  of  each  of  these  eight 
categories  is  weak  or  non-existent. 
Though  she  draws  from  research  findings 
in  various  disciplines,  she  provides  no  sys¬ 
tematic  way  of  selecting,  producing,  or 
evaluating  work  in  these  fields  that  would 
shed  light  on  her  key  processes. 

In  the  chapter  on  knowing,  for  exam¬ 


ple,  Dr.  Berman  praises  the  scheme  of 
Phenix  (in  Realms  of  Meaning )  who  par¬ 
titions  knowledge  into  six  categories.  She 
comments: 

If  attention  were  given  each  year  to 
some  aspect  of  each  of  the  realms,  stu¬ 
dents  would  obtain  a  comprehensive 
view  of  knowledge  in  the  course  of 
their  schooling.  Each  realm  would  have 
its  own  set  of  tools,  its  ultimate  ends, 
and  its  modes  of  inquiry.  Phenix's  pro¬ 
posal  allows  for  the  interrelatedness  of 
knowledge  while  at  the  same  time  pro¬ 
viding  for  certain  types  of  discreteness 
within  the  academic  fields,  (p.  85) 

Her  brief  comment  completely  by¬ 
passes  the  question  of  whether  or  not  this 
scheme  of  knowledge  is  a  good  scheme. 
There  art,  of  course,  an  almost  infinite 
number  of  ways  of  categorising  knowl¬ 
edge.  She  neither  indicates  what  she  be¬ 
lieves  are  appropriate  criteria  to  invoke 
in  selecting  or  excluding  certain  schemes, 
nor  does  she  point  towards  research  in 
the  area  of  epistemology  which  might  en¬ 
able  one  to  make  such  decisions. 

The  clearest  indication  of  the  lack  of 
cohesion  and  context  within  themes  is  re¬ 
vealed  by  the  kinds  of  assignments  and 
hypotheses  for  testing  that  the  author  pro- 
poaes.  Consider  the  following  hypotheses 
representing  the  culmination  of  an  entire 
chapter  on  loving  as  co-responding. 

If  two  friends  work  together  on  a  task 
they  will  accomplish  It  more  efficiently 
and  creatively  than  if  two  strangers  are 
assigned  the  same  task.  (p.  77) 

The  hypothesis  is  obviously  absurd.  What 
if  the  task  is  for  two  people  to  destroy 
each  other?  One  must  certainly  take  a 
closer  look  at  the  nature  of  the  the 
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nature  of  the  friendship,  and  a  host  of 
other  variables  before  developing  a  hy¬ 
pothesis  that  deserves  testing.  Examples 
of  other  hypotheses  for  testing  that  appear 
at  the  end  of  chapters  are: 

If  children  are  rewarded  for  new  or 
fresh  ideas,  then  they  will  describe  more 
of  their  new  or  unusual  ideas  than  if 
they  do  not  receive  such  awards,  (p. 
151) 

If  children  are  encouraged  to  judge  the 
worth  of  their  own  ideas,  they  will  look 
to  teachers  less  frequently  to  evaluate 
their  ideas  than  if  they  have  not  had 
such  encouragement,  (p.  15s) 

How  are  these  hypotheses  to  be  recon¬ 
ciled?  Not  only  are  her  hypotheses  unin¬ 
spiring  and  apparently  unrelated  to  the 
author's  move  eloquent  pleas  for  a  view 
of  man  in  process,  but  it  is  obvious  that 
they  do  not  derive  in  any  significant  way 
from  theoretical  and  experimental  con¬ 
siderations  that  precede  them. 

We  turn  now  to  an  examination  of  dif¬ 
ficulties  Among  categories. 

The  Relations  of  Categories 
Occasionally  there  is  explicit  mention  of 
ways  in  which  some  of  the  categories  re¬ 
late  to  others.  Sometimes  when  the  rela¬ 
tionship  is  implicit,  a  number  of  prob¬ 
lems  arise.  For  example,  tying  together 
creativity,  morality,  and  decision  making, 
the  author  comments: 

Our  fragmented  lives  often  do  not  al¬ 
low  for  the  kind  of  involvement  that 
produces  highly  original  products. . . . 
Only  the  individual  can  decide  where 
his  energy  should  be  spent,  but  once 
that  determination  has  been  made,  to 
be  ethical  the  individual  should  carry 
through  his  commitments.  (141-5) 


There  are  so  many  unexamined  as¬ 
sumptions  implicit  in  the  above  state¬ 
ments  that  one  hardly  knows  where  to  be¬ 
gin  in  trying  to  understand  what  is  being 
said.  Is  the  production  of  "original  prod¬ 
ucts"  morally  good  in  itself?  How  is  the 
relationship  between  decision  making  and 
action  based  upon  such  decisions  an  eth¬ 
ical  issue?  One  derides  how  he  ought  to 
expend  his  energy  according  to  many  cri¬ 
teria  (e.g.  efficiency,  long  term  pay-o& 
convenience,  guilt)  that  do  not  neces¬ 
sarily  appear  to  involve  the  notion  of  eth¬ 
ics  at  all.  Even  if  ethics  does  enter  into 
the  decision-making  process,  what  kind  of 
provision  does  Dr.  Berman's  remark  make 
for  re-assessing  one's  decision? 

In  her  concluding  chapter  the  author 
sketches  a  number  of  blank  matrices,  with 
her  eight  categories  seen  along  two  dimen¬ 
sions,  and  suggests  that  the  curriculum 
designer  give  serious  thought  to  the  ways 
in  which  the  categories  relate.  I  wish  she 
had  either  tackled  this  task  herself  or  pro¬ 
posed  a  valuable  scheme  for  doing  so. 

An  analysis  of  some  of  the  following 
questions  is  certainly  required  before  one 
can  design  an  intelligent  curriculum 
based  upon  the  author's  notion  of  pro¬ 
cess:  Which  categories  incorporate  others? 
Which  categories  are  more  "primitive" 
than  others?  How  do  the  categories  com¬ 
pare  with  regard  to  notions  such  as  truth, 
belief,  evidence,  doubt?  How  do  the  cate¬ 
gories  come  in  conflict  with  each  other? 
Which  categories  involve  other  people? 
How  do  the  disciplines  relate  to  the 
categories?  An  analysis  of  the  categories 
along  some  of  these  lines  could  be  a  sig¬ 
nificant  help  to  the  curriculum  designer. 
Such  an  analysis  might  also  provide  the 
kind  of  oohesiveness  that  the  book  now 
lacks.  Indeed  it  might  provide  the  cur 
riculum  designer  with  a  way  of  establish- 
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ing  priorities  for  these  very  categories. 

To  the  extent  that  her  proposal  for 
new  priorities  in  the  curriculum  does  it¬ 
self  involve  ethical  dimensions,  and  to  the 
extent  that  her  categories  come  into  con¬ 
flict  with  each  other,  we  might  expect  the 
author  to  heed  her  own  advice  and  at¬ 
tempt  to  establish  priorities  among  the 
very  categories  she  proposes. 

The  author  claims  that  criteria  for  de¬ 
veloping  an  organizing  construct  for  the 
curriculum  should  involve  the  curricu¬ 
lum  worker's  'dew  of  culture  and  the  in- 
dividual .  Her  plea  of  course  is  that  both 
should  be  looked  upon  as  process-oriented 
organisms.  But  something  more  is  needed. 
Without  a  clearer  vision  of  how  the  in¬ 
dividual,  society,  and  education  do  and 
ought  to  relate  we  shall  fall  into  the  trap, 
as  Dr.  Berman  does,  with  regard  to  think¬ 
ing  (p.  17)  and  patterning  (p.  ito),  and 
elsewhere,  of  concluding  that  every  im¬ 
portant  human  attribute  ought  to  be  gen¬ 
erated  by  and  reflected  in  an  institution 
called  school. 

Part  of  the  vision  also  should  include  a 
consideration  and  evaluation  of  those 
ideas  which  tend  to  "explain"  why  man 
has  not  acquired  the  process-oriented 
competencies  which  the  author  holds  so 
dear.  There  are  a  number  of  biologists, 
psychologists,  and  philosophers  who  be* 
lieve  that  man's  aggressiveness  and  inabil¬ 
ity*  to  communicate  with  and  love  his 
fellow  man  are  problems  with  deep  roots; ' 
and  that  such  problems  are  neither  caused 
by  the  inability,  nor  solved  by  the  ability, 
of  the  curriculum  designer  to  And  appro¬ 
priate  technological  tools. 

In  summary,  the  author  presents  nei¬ 
ther  a  dear,  consistent,  and  coherent  schol¬ 
arly  treatise  on  the  nature  of  man  and 
education,  nor  an  insightful  case  study 
(involving  students  in  the  design  and  ex¬ 


ecution  of  a  curriculum  based  upon  such 
priorities).  Clarity  and  consistency  may 
not  be  the  highest  of  my  values,  but  I  do 
feel  that  "personal  knowledge"  ^which  as 
Polanyi  stresses— and  Dr.  Berman  misses 
—is  not  unique  to  the  humanities)  H  ca¬ 
pable  of  generating  a  lot  more  power 
than  is  displayed  in  this  book. 

A  do-it-yourself  kit  for  the  serious  stu¬ 
dent  interested  in  writing  a  first-rate  ver¬ 
sion  of  this  book  would  include  at  least 
the  following  directions: 

Examine  categories  (i)-  (8); 

Read  the  author's  quite  excellent  bib¬ 
liography— especially  emphasizing  the 
portion  which  omits  any  mention  of 
the  word  "curriculum"; 

Consider  why  man  may  not  yet  have 
attained  the  wisdom  implied  by  the 
eight  categories;  and 

Digest  and  synthesize  the  above  in¬ 
gredients. 

Perhaps,  however,  one  can  do  even  bet¬ 
ter  than  to  propose,  design,  or  analyze  a 
curriculum  based  upon  these  eight  cate¬ 
gories,  no  matter  how  coherent  and  in¬ 
sightful  such  an  approach  might  be. 

Between  the  lines  Dr.  Berman  has  un¬ 
wittingly  provided  us  with  what  could  be 
a  most  critical  task  for  educators  con¬ 
cerned  with  curriculum.  I  have  in  mind 
the  design  of  a  curriculum  which  meets 
head-on  the  kind  of  humanistic-techno- 
logical  tension  which  is  essentially  unac¬ 
knowledged  by  the  author. 

Questions  of  the  following  sort  need  to 
be  asked  again  and  again  from  the  point 
of  view  of  the  individual  as  well  as  from 
that  of  society: 

(1)  How  do  /  (or  society)  conceive  of 
myself  (or  society)  along  human¬ 
istic-behavioristic  dimensions? 
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(i)  What  does  the  existence  of  tech¬ 
nology  and  technological  know¬ 
how  have  to  say  to  me  (or  society) 
about  myself  (or  society)  and  my 
potential  (or  the  potential  of 
man)? 

(3)  To  what  extent  am  /  (or  society) 
irreversibly  locked  into  the  future 
by  technological  decisions  of  the 
past? 

(4)  In  what  ways  have  my  (or  soci¬ 
ety's)  ends  been  "shaped"  by  my 
(or  society's)  " becoming ? 


(5)  How  have  my  (or  society's)  means 
become  ends?  Can  the  process  be 
corrected? 

I  am  certain  Dr.  Berman  is  not  alone 
in  exhibiting  an  ambivalent  attitude  to¬ 
wards  the  nature  of  man.  While  I  am  not 
calling  for  a  public  resolution  of  this 
problem,  I  am  suggesting  that  an  aware¬ 
ness  of  the  tension  might  provide  the  per¬ 
sonal  and  societal  insight  that  is  needed 
not  only  for  our  sanity  but  for  our  very 
survival. 

STEPHEN  I.  BROWN 

Harvard  University 
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